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EFFECTS OF LONG -CHORD ACOUSTICALLY TREATED 
STATOR VANES ON FAN NOISE 
II - EFFECT OF ACOUSTICAL TREATMENT 

by James H. Dittmar, James N. Scott, Bruce R. Leonard, and Edward G, Stakolich 

Lewis Research Center 

SUMMARY 

A set of long-chord stator vanes was designed to replace the vanes in an existing 
full-scale fan stage. The long -chord stator vanes consisted of a turning section and 
axial extension pieces that were added behind the turning section. Acoustic damping ma- 
terial was incorporated in the long-chord stator vanes, and tests were performed with 
two lengths of the vanes. Various inlet and exhaust-duct treatment configurations were 
used during the testing. 

Te ts were performed with the two lengths of the long -chord stator vanes with the 
same acoustically active three-ring inlet. Activating the lining material on the long- 
chord stator vanes reduced noise, with the long version giving more reduction than the 
short primarily because of the additional lining material. Noise reductions achieved 
with the acoustically active long-chord stator vanes were compared with those achieved 
with acoustically active exhaust splitter rings. The long-chord stator method for incor- 
porating acoustic material in a fan package appears to be at least as good as the exhaust 
splitter method. In addition, comparisons of an acoustic three -ring inlet and an acoustic 
wall-only inlet indicate that the wall-only inlet could be used in an engine where the noise 
reduction requirements are not too stringent. 


INTRODUCTION 

A set of long-chord acoustically treated stator vanes was designed to replace the 
stator vanes in an existii^ 1.83-meter (6-ft) diameter, 1 . 5-press\jre -ratio fan stage 
(described in ref. 1) in order to investigate the noise reduction possibilities of increased 
stator chord and this method of incorporating acoustic treatment. The long-chord stator 
design contained 14 stator vanes, whereas the original design contained 112 stator vanes. 
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The long-chord stator vanes incorporated acoustic damping material and were con- 
sidered as possible replacements for conventional acoustic exhaust splitters. 

The first part of this two-part report (ref. 2) discussed the results obtained when 
the acoustic dampii^ material was rendered inactive by covering the surfaces with metal 
tape . The majority of the data presented in this report are for the configurations where 
the acoustic damping material was activated by removing the metal tape . Some of the 
information contained herein is baseline data from the taped long-chord stator vane con- 
figurations. Information from the QF-2 and QF-3 fans is also used in various compar- 
isons. 

The majority of the taped long-chord stator vane data are given in reference 2, 
where the aerodynamic effects on noise are discussed. The purpose of this report is to 
ascertain the effects of this method of incorporating acoustic treatment and the perform- 
ance of that treatment. The acoustically active long-chord stator vanes were tested in 
two lengths on the full-scale fan noise test facility at the Lewis Research Center. These 
stator length variations were tested in conjxmction with both an active and an inactive 
three-ring acoustic inlet. Tests were also run with the active long-chord stator vanes 
and the inlet where active inner and outer exhaust-duct walls were added to yield a con- 
figuration with more acoustic treatment. In addition, tests were conducted with one of 
the stator lengths with the rings removed from the inlet suppressor to determine the 
noise reduction obtainable with wall -only inlet treatment in this configuration. 


APPARATUS AND PROCEDURE 
Fan Stages 

Acoustic data from two full-scale, 1.83-meter (6-ft) diameter fans differing in 
stator design were used in this study. The first fan, viewed from downstream in fig- 
ure 1(a), had a 1.5 pressure ratio and a 337. 4-meter -per -second (1100-ft/sec) tip speed 
and was designated QF-2. This fan had 53 rotor blades and 112 stator vanes approxi- 
mately 6.83 centimeters (2.69 in.) in chord. Other pertinent information about this fan 
is given in references 1 and 2. 

The second fan tested, designated QF-IA, was the long -chord stator design. This 
fan used the QF-1 rotor, which was aerodynamically the same as the QF-2 rotor - 
varying only in direction of rotation. However, the loi^ -chord stator vanes of the 
QF-IA stage bear little resemblance to the stator vanes of the QF-2 stage. There were 
14 of the QF-IA stator vanes and they were approximately 61 centimeters (24 in.) in 
turning chord length. The additional length was achieved by adding axial extension 
pieces behind the turning section. These added axial extension pieces lay in radial 
planes from the fan centerline. The longer version of these long-chord stator vanes, 
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with all the extension pieces added and the acoustic material active, is shown in fig- 
ure 1(b). 


Long-Chord Stator Vanes 

Developed-view sketches of the fan showing the two lengths of the long-chord stator 
vanes are shown in figure 2. (Not all of the rotor blades and stator vanes are shown in 
these sketches.) The design and actual layout of these vanes are discussed in refer- 
ence 2. 

One of the long -chord stator vanes on a work table is shown in figure 3(a) and a 
sketch of the top view is shown in figure 3(b) . The two lengths of the long-chord stator 
(short and long) are shown in this sketch. The 3/4-length version, which was tested in 
reference 2 in a taped configuration, is not reported herein in the active version because 
of a mechanical failure involving the separation of a perforated plate from its backing 
material. The leading-edge piece is solid aluminum with approximately a NACA-65 
series airfoil thickness from the leading edge back to the location where the thickness 
was equal to the thickness of the following liner section. 

The acoustic backing material used on opposite sides of the long -chord stator vanes 
was of two different thicknesses. The thick material was 0.9 5 -centime ter (3/8-in.) 
hexcell aluminum honeycomb 2.24 centimeters (0.88 in.) thick with a 0. 51-millimeter 
(0.020-in.) thick facir^ sheet. The perforated facing sheet had 1 . 14-millimeter 
(0.045-in.) diameter holes evenly spaced to give an 11 percent open-area ratio. This 
thick material had a predicted frequency of maximum noise attenuation of approximately 
2400 hertz. The thin material was 0.95 centimeter (3/8 in.) hexcell aluminum honey- 
comb 0.81 centimeter (0.32 in.) thick with a 0. 51-millimeter (0.020-in.) thick facing 
sheet. The perforated facing sheet had 1. 27 -millimeter (0.050-in.) diameter holes 
evenly spaced to give a 5 percent open-area ratio. This thin material had a predicted 
frequency of maximum noise attenuation of approximately 3600 hertz. 

The two acoustic materials were designed according to the theory of reference 3. 

One thickness was placed on each side of a long-chord stator vane so that the different 
thicknesses faced each other across the flow channel formed between two stator vanes. 
The summation of the two honeycomb thicknesses, the two perforated sheets, and the 
septum thickness determined the overall stator thickness of 3.45 centimeters (1.360 in.). 


Test Configurations 

The acoustically active long-chord stator vanes were run in a number of combina- 
tions with various inlets and both with and without exhaust-duct treatment. A descrip- 
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tive listing of the configurations tested is given in the following table: 


Configu- 


Inlet 


Stator 


Exhaust 

Data figure 

ration 





■ 


duct 



Type 

Acoustic 

Length 

Acoustic 







material 



material 




69 

Acoustic; 

Active 

Long 

Inactive 

Inactive 

8, 10, 12 


three ring 








70 

Hard; 

three 


Long 





20(b) 


ring 









72 

Acoustic; 

Inactive 

Long 





15, 16(b), 17, 18 


three ring 









75 

Acoustic; 

Active 

Short 





7, 9, 11 


three ring 









76 

Acoustic; 

Inactive 







14, 16(a) 


three ring 









77 

Hard; 

no 

j 







20(a) 


ring 




, 





80 

Acoustic; 

Inactive 



Active 



14, 16(a) 


three ring 








81 



Active 







7, 9, 11 

82 



Active 

Long 





8, 10, 12 

83 



Inactive 

Long 





15, 16(b), 17, 18 

88 



Active 

Long 



Active 

8, 10, 12, 13, 20(b) 

89 



Active 

Short 



Active 

7, 9, 11, 19, 20(a) 

90 

Acoustic; no 

Active 

Short 



Active 

19 


ring 










The first series of tests were made with an active three -ring inlet in order to reduce 
the noise from the inlet that might mask the long -chord stator vane activation results. 
The acoustic inlet and a sketch showing its dimensions are presented in figure 4, along 
with a table describing the lining materials. This is the same inlet tested in reference 4 
(and referred to therein as suppressor B) . In addition to activating the stator lining ma- 
terial surfaces on the two stator lengths, lining material located on the inner and outer 
exhaust-duct walls was also activated during the course of this testing. A sketch of the 
exhaust duct and its treatment is given in figure 5. 

The second series of tests were performed with an inactive (taped) three -ring inlet 
in order to indicate the noise removed by the two lengths of active long-chord stator 
vanes themselves and to obtain some information on the directivity of the reductions. 
Configurations including inner and outer exhaust-duct treatment were also tested. 

Additional tests were performed with active exhaust-duct walls and the active short 
version of the long -chord stator. During this testing the inlet liner was tested with the 
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rings removed, leaving only the outer-wall treatment. These tests were done to give 
an idea of the noise attenuation from the no-ring inlet configuration. The configurations 
tested and the data obtained are compiled in the appendix, along with data reported in 
reference 2. 


Acoustic Instrumentation 

Far -field acoustic data were obtained by 1.27 -centimeter (0.5-in.) condenser mi- 
crophones located on an arc at 10° increments from 10° to 160°. The test site and a 
plan view of the microphone locations are shown in figure 6. The microphones were 
level with the fan centerline, 5.79 meters (19 ft) above the ground on a 30. 48 -meter 
(100-ft) radius. The acoustic instrumentation and the data acqmsition techniques are 
completely described in reference 5. 

Three samples of acoustic data were taken at each test condition and averaged to 
minimize the effect of short-term fluctuations in the noise. The data were taken at 60, 
70, 80, and 90 percent of design speed and were recorded on magnetic tape. One-third- 
octave-band analyses of the data were performed, and the data were processed by using 
the methods of reference 6. 


RESULTS AND DISCUSSION 
Resylts with Acoustically Active Three -Ring Inlet 

As mentioned in the section Test Configuration, the first series of tests were per- 
formed with an acoustically active three -ring inlet. This acoustic inlet was used mainly 
to reduce the noise from the inlet that might mask the long -chord stator vane activation 
results. The tests were performed first with the lining material on the stator vanes and 
on the inner and outer exhaust -duct walls in an inactive configuration achieved by cover- 
ii^ the surfaces with metal tape. This configuration formed the baseline for this series 
of tests. The next series of tests were with the acoustic material on the long -chord sta- 
tor activated by removing the metal tape. Finally, the lining material on the inner and 
outer walls, as well as that on the stator surfaces, was activated. These tests were 
performed with the long and short versions of the long -chord stator. The acoustic three - 
ring inlet was in place for all tests. 

The total sound power level spectra for the two stator lengths at 60, 70, 80, and 90 
percent of design speed are given in figures 7 and 8. In each part, the top curve is for 
the taped stator and taped exhaust -duct wall baseline, the middle curve is for the stator 
siurfaces active, and the bottom curve is for both the stator and exhaust -duct wall sur- 
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faces active. 

As can be observed in figure 7, little total power was removdd by activating the 
lining material on the short version of the long -chord stator. This small amount of re- 
duction is most probably the result of the small amount of lining material on these sta- 
tor surfaces (see fig. 3) . Activating the inner and outear exhaust -duct walls gave sig- 
nificantly more reduction, and those surfaces contained much additional material (fig. 5). 
Activating the long -stator acoustic material (fig. 8) significantly reduced noise becai^e 
of the large amount of acoustic material, and additional reductions were achieved when 
the exhaust-duct walls were activated. The acoustic material on the exhaust-duct walls 
was approximately equal in area to the material on the loi^ version of tiie long -chord 
stator. In figures 7 and 8 the bottom spectra, with all material active, are approxi- 
mately at the same level despite there being more acoustic material for the long (fig. 8) 
than for tiie short (fig. 7). In other words, activating the exhaust -duct walls gave more 
noise reduction in the short stator version than in the long version. This difference in 
the amount of reduction achieved with the exhaust-duct wall treatment may imply that 
some noise floor has been reached. 

Figures 9 and 10 are for the same combination of test configurations as figures 7 
and 8 but for the sotmd power in the rear hemisphere . The results are similar to those 
observed in figures 7 and 8. In most cases, this similarity appears to be the result of 
the rear hemisphere controlling the total sound power attenuation when the acoustic 
three -ring inlet is installed. 

To better illustrate the attenuations observed, the reductions in the rear- 
hemisphere sound power from the inactive baseline configuration are plotted in figures 
11 and 12. As was previously observed, activating the short-stator lining material re- 
duced noise only slightly (fig. 11), but activating the inner- and outer-duct wall lining 
material reduced noise significantly. A significant noise reduction was attained by ac- 
tivating the long stator surfaces (fig. 12) because of the large area. Activating the duct 
walls also gave additional attenuation. The double -peaked nature of the attenuations at 
the 60 and 70 percent speeds for the long stator (figs. 12(a) and (b)) is interesting since 
it suggests that the blade passage tone and its harmonic are more easily removed by the 
linii^ material. Another interesting observation in figures 11 and 12 is that the amount 
of attenuation appears to decrease as the speed of the fan is increased. 


Comparison with Splitter Data 

To indicate the total reductions attainable with the long -chord stator and with an ex- 
haust splitter ring, the following comparisons were performed: Because there were no 
available data for an exhaust splitter on the QF-2 fan, data were take* from the QF-3 
fan. The QF-3 fan is nominally the same type of fan as the QF-2 fan; that is, it has the 
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same tip speed, the same number of rotor and stator blades, and so forth. The primary 
difference is in the design pressure ratio, which was 1.4 for QF-3 and 1. 5 for QF-2. 

The QF-3 fan was previously tested and reported in reference 4. The data used herein 
are taken directly from that report. The QF-3 spectra essentially differed only by a 
relatively small amount in level from those of QF-2. 

The two test configurations to be compared used the same three -ring acoustic inlet 
and the same exhaust-duct wall treatment. The exhaust splitter was run with the QF-3 
fan, and the long version of the long -chord stator was run with the QF-1 rotor. The 
lining material on the exhaust splitter was 0.8 centimeter (0.315 in.) thick with a 
perforated-facing-sheet hole diameter of 3.17 millimeters (0.125 in.), giving an open 
area of 6. 3 percent. The predicted frequency of maximum noise attenuation was ap- 
proximately 3600 hertz. The total exhaust-duct treatment area of the QF-3 fan with the 
exhaust splitter was approximately 8 percent less than the total area of the loi^-chord 
stator configuration. In each case the differences are taken between the treated and hard 
versions of the fan. The base for the long -chord-stator noise reduction is the original 
fan data with the original QF-2 stator. These two rear -hemisphere sound power reduc- 
tions are shown in figure 13, for 60 to 90 percent of design speed, to give an indication 
of the noise -removing capabilities of the long -chord acoustically treated stator vanes. 

As shown in figure 13, the reduction achieved with the long -chord stator is typically 
greater than that achieved with the exhaust splitter at frequencies below the peak of the 
reduction curve. This advantage was as much as 9 decibels at some frequencies. At 
the higher frequencies the advantage of the long -chord stator was not as strong. In addi- 
tion, as the fan speed was increased, the advantage of the long -chord stator appeared to 
diminish also. 

Although the two tests were not perfectly comparable, they show that the long -chord 
acoustically treated stator vane concept appears to be able to achieve at least as much 
noise reduction as an exhaust-duct splitter. The small advantage of the long -chord sta- 
tor version (fig. 13) is quite possibly the noise removed by the taped long -chord stators 
(ref. 2). This advantage probably carries through from the taped stator vanes to the 
active stator vanes. 


Active Stator Vanes with Inactive Inlet 

As mentioned previously the acoustically active long -chord stator vanes were tested 
with an inactive (taped) three -ring acoustic inlet and hard inner and outer exhaust-duct 
walls. This testing was performed to give an indication of the noise reduction attainable 
with only the long -chord stator vanes acoustically treated. These data were compared 
with those for the configuration where the long -chord stator vanes are covered with metal 
tape (inactive). The inactive stator data were reported previously in reference 2. 
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The data from the active and inactive long -chord stator vanes are compared in fig- 
ures 14 and 15 for 60 to 90 percent of design speed. Figure 14 contains the acoustic 
power spectra for the short version of the stators, figure 15 for the long version. 

As shown in these figures, moderate amounts of acoustic power were removed by 
activating the stator vane lining material in the long version particularly at the higher 
speed points. The short version did not remove as much noise. This latter point can 
possibly be seen more clearly in figure 16, which shows comparison plots for the rear- 
hemisphere sound power level at 90 percent of design speed. The rear power level is 
shown here because this is where the largest effect on noise from the activation was ex- 
pected. Figure 16(a) is for the short version of the long -chord stator vanes, and fig- 
ure 16(b) for the long version. Here it is seen that the loi^ stator has removed signif- 
icant amounts of noise but the short stator has removed very little . The short version 
has considerably less lining material than the long version (approx 1/5), and this at 
least partly explains the almost total lack of attenuation. The existence of a flow sepa- 
ration near the pylon with the short stator vanes was identified as a large noise source 
in reference 2. This source is basically downstream of the lining material on the stator 
vanes and would therefore not be removed by the lining material. This additional noise 
sovtrce quite possibly masks the fan noise reduction by the short vanes. 

Figiure 17 is a plot of the front-hemisphere sound power level for the 90-percent- 
speed, long-stator comparison. Comparing this figure and figure 16(b) shows the rela- 
tive amounts of front and rear power removed by the long-stator activation. As seen, 
more power is removed from the rear than from the front hemisphere. This is as might 
be expected considering the location of the lining material. However, the reductions in 
the front hemisphere are of interest. And the angular variation of the 1600-hertz, 1/3- 
octave -band sound pressure level, indicating a front reduction, is plotted in figure 18. 

As shown here, the reductions at this frequency occur from the rear around to the 50° 
position. The trailing-off of the reduction as the front of the fan is approached suggests 
that this noise is probably exiting from the rear of the fan and is radiated forward. 
Nevertheless, this still indicates that activating the long -chord stator vanes reduces 
noise in the front hemisphere . 


Inlet-Outer -Wall -Only Acoustic Results 

Tests were rim with an acoustically active three -ring inlet and with the same inlet 
with the rings removed so that only the outer wall was acoustically active. During these 
tests the short version of the long -chord stator vanes was used, and they and the exhaust- 
duct walls were activated. To show the comparative results of these two cases, they are 
both compared with the hard, original 112 -stator -vane data (QF-2). The inlet power 
spectra reduction curves are shown in figure 19 for 60 and 90 percent of design speed. 
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As can be observed in figure 19, the no-ring -inlet reductions were less than those 
achieved with the acoustically active three-ring inlet. However, the reductions achieved 
with the no-ring inlet were significant, amounting to as much as 14 decibels. (Other 
examples of no -ring -inlet data are given in ref. 7.) The active short stator vanes and 
the no -ring inlet considerably reduced inlet sound power and coiild possibly be used in 
an engine where the noise reduction requirements are not too strii^ent. 


Taped -Stator Noise Source 

During the testing of the long -chord stator vanes in the taped configuration (ref. 2), 
it was determined that extra noise was generated below 1000 hertz when the original 
112 stator vanes were replaced with the loi^-chord stator vanes. Experiments with the 
long -chord stator vanes and the exhaust-duct treatment performed during the testing 
discussed in this report gave some indication of the location of this extra noise. 

Figure 20 is a plot of the rear -hemisphere sound power spectra for three configura- 
tions at 90 percent of design speed. These curves include data for the original 112-vane 
stator, the inactive (taped) long-chord stator vanes, and the active vanes with active 
inner and outer exhaust-duct treatment. Figure 20(a) is for the short version of the 
long -chord stator vanes and 20(b) is for the long version. 

Both figures 20(a) and (b) show that noise was added below 1000 hertz by changing 
from the original stator vanes to the long-chord stator vanes. The aerodynamic testing 
with the short version revealed that a separation region existed at the trailing edge of the 
stator vane near the suction side of the pylon (fig. 2). For the short version, this sepa- 
ration region appeared to be a noise sotmce. As can be observed in figure 20(a), acti- 
vating the lining material, in particular the inner and outer exhaust -duct walls signifi- 
cantly reduced noise in the region of interest, that is, below 1000 hertz, for this short 
version of the stator. Activating the lining material in the long version of the stator gave 
little reduction in this range . The short-stator reduction shows that the lining materials 
in the exhaust are capable of removing noise at frequencies below 1000 hertz. The lack 
of attenuation in the long version then gives a possible indication of where the noise was 
generated in this version. If the extra noise were generated along the stator surfaces, 
the lining material should have caused a reduction. Therefore, a possible explanation 
is that this extra noise was generated downstream of the long stator, possibly in the 
wakes, and is therefore not reduced because it is generated downstream of the lining 
material. 
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SUMMARY OF RESULTS 


A set of long-chord acoustically treated stator vanes was designed to replace the 
conventional vanes in an existing full-scale fan stage in order to investigate the noise - 
reduction possibilities of increased stator chord and this method of incorporating acous- 
tic treatment. The long -chord stator vanes were tested in long and short versions with 
the acoustical material active and with various inlet and exhaust-duct configurations. 

The following results were obtained: 

1. Tests with the two lengths of long -chord stator were performed with an active 
acoustic three -ring inlet. Activating the lining material on the stator vanes reduced 
noise, with the long version giving more reduction than the short primarily because of 
the additional lining material. Adding active inner and outer exhaust -duct-walls further 
reduced noise. 

2. Noise reductions achieved with the active long -chord stator surfaces, active 
three -rii^ inlet, and active exhaust-duct walls were compared with the reductions 
achieved with an acoustic exhaust splitter and the same inlet and exhaust-duct treatment. 
Comparing the total noise removed revealed that the long -chord stator method for in- 
corporating acoustic material in a fan package is just as good as using an acoustic ex- 
haust splitter. Possibly some of the advantage resulted from a source noise reduction 
due to the taped long -chord stator. 

3. Tests with the two lengths of active long-chord stator were performed with an in- 
active (taped) acoustic three -ring inlet. Some noise reductions were achieved by this 
configuration, with the reductions primarily in the rear hemisphere. The front- 
hemisphere sound power was observed to be reduced in this testing, but the reduction 
appears to be in the noise that comes from the fan exhaust and that is radiated to the 
front hemisphere . 

4. Significant noise can be removed by using an open inlet with acoustic material on 
the outer inlet wall only, the short active version of the long -chord stator, and soft 
exhaust-duct walls. The reductions were not as great as those achieved with the three - 
ring inlet, but the no -ring inlet configuration could be used in an engine where the noise - 
reduction requirements are not too stringent. 

5. Comparing noise reductions for the active short and long versions of the long- 
chord stator indicates that the noise generated below 1000 hertz by the long taped version 
of the stator vanes is probably generated downstream of the stator vanes. 

Lewis Research Center, 

National Aeronautics and Space Administration, 

Cleveland, Ohio, May 14, 1976, 

505-03. 
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APPENDIX - TABULATED ACOUSTIC DATA 


This appendix outlines the various configurations of long-chord stator that were 
tested and presents a compilation of the 1/3-octave sound pressure level data that were 
obtained. It includes the data taken with the taped versions of the stator, which were 
included in part I of this two-part report. 

The configurations tested in this program are listed in table I. The terminology 
used in this table can be explained by looking at figure 21. Three inlet configurations 
were used in the testing (second column, table I). The first is referred to as a three - 
ring acoustic inlet, the second is the same inlet with the rings removed, and the third is 
a hard-wall inlet with no rii^s. The inlets were, in some cases, run with the acoustic 
material put in an inactive condition by covering it with metal tape . The third column 
describes the state of the acoustic material (active or inactive) or the lack of acoustic 
material (hard). The long -chord stator vanes were run in three length configurations, 
and the fourth column states the length tested. The next column indicates if the lining 
material on the stator vanes was active or inactive. The final column tells if the acous- 
tic material on the inner and outer exhaust-duct walls was active or inactive . 

Tables II to XVni are the compilation of the 1/3-octave band data for the configvura- 
tions described in table I. The data are for 10° to 160° from the fan inlet and for 50 to 
10 000 hertz. 
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TABLE I. - TEST CONFIGURATIONS USED IN PROGRAM 


ConfigU" 

Inlet 

Stator 

Exhaust 

ration 

Type 

Acoustic 

Length 

Acoustic 

duct 




material 



material 



69 

Acoustic; 

Active 

Long 

Inactive 

Inactive 


three ring 







70 

Hard; 

no 

Hard 

Long 






ring 








71 

Hard; 

no 

Hard 

Three-quarter 






ring 








72 

Acoustic; 

Inactive 

Long 






three ring 








73 



Inactive 

Three-quarter 





74 



Active 

Three- 

quarter 





75 



Active 

Short 





76 



Inactive 







77 

Hard; 

no 

Hard 








ring 








78 

Hard; 

no 

Hard 



Active 




ring 







80 

Acoustic; 

Inactive 








three ring 








81 



Active 







82 



Active 

Long 





83 



Inactive 

Long 





88 



Active 

Long 



Active 

89 



Active 

Short 



Artiye 

90 

Acoustic; 

Active 

Short 



Active 


no ring 
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TABLE n. - NOISE OF QF-IA CONFIGURATION 69 (LONG INACTIVE STATOR, 
ACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 


[Data adjusted to standard day of 25° C and 70 percent relative humidity; 
SPL re 2x10"^ N/m^.] 


(a) 60 Percent of design speed. 


FREQUENCY 

10 

2C 

ANGLE, DEG 

30 40 50 60 70 80 90 

100 

110 

120 130 140 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

<SPL) 

ON 

30.5 METER RADIUS 




50 

73.7 

72.2 

74.8 

71.7 

71.5 

71.7 

71.5 

73.0 

74.7 

75.2 

74.8 

75.7 

76.8 

76.7 

78.2 

79.0 

63 

74 .1 

73.1 

85.0 

70.8 

71.1 

73.5 

72.1 

72.5 

74.5 

74.0 

73.5 

75.1 

76.8 

77.1 

79.1 

79.4 

80 

74.6 

74.9 

72.6 

69.8 

70.4 

72.1 

71.8 

71.8 

72.8 

74.4 

74.4 

75.7 

78.1 

78.9 

80.3 

81.0 

100 

76.5 

76 .0 

75.8 

74.5 

73.5 

74.0 

73.8 

74 .1 

74.3 

76.6 

77.0 

78.2 

79.1 

80.1 

80.6 

81.2 

125 

7.8.3 

78.5 

78.2 

77.2 

76.2 

76. 8 

76.7 

76.5 

77.2 

78.5 

78.5 

79.8 

80.3 

80.7 

81.0 

80.9 

160 

78 .1 

78.3 

77.3 

76.6 

75.8 

76.0 

76.6 

76.1 

77.6 

78.3 

79.5 

80.2 

80.0 

80*3 

79.8 

79.7 

200 

78.4 

80.1 

77.4 

74.9 

73.6 

72.9 

72.8 

73.8 

74.3 

75.3 

76.4 

77.0 

78.1 

78.4 

78.8 

78.3 

250 

79.1 

79.8 

76.8 

75.8 

73.3 

73.6 

74 .0 

75 .0 

75.8 

77.3 

78.5 

79.7 

80.1 

79.3 

79.0 

77.9 

315 

79 .6 

60.1 

77.6 

76*3 

75.3 

75.8 

77.1 

77.0 

77.6 

78.8 

79.0 

80.1 

80.1 

79.3 

79.3 

78.4 

400 

77.5 

77.5 

76.8 

75.3 

74,0 

74.8 

75.8 

76.2 

77.8 

79.2 

80.5 

81.4 

82.3 

80.8 

79.5 

77.4 

500 

77.3 

77.6 

76.3 

74.9 

74.1 

74.1 

75.4 

76.1 

77.8 

78.8 

79.1 

79.8 

80.4 

79.9 

78.4 

77.3 

630 

75 .6 

76.2 

74.9 

73.9 

73.4 

73.7 

75.1 

75.7 

76.9 

78.9 

79.4 

80.5 

81.4 

81.2 

77.1 

77.1 

800 

73.9 

74.6 

73.9 

73.4 

73.3 

73.6 

74.6 

76.1 

77.1 

79.4 

80.3 

81.8 

82.9 

83.6 

79.6 

77.3 

1000 

73.5 

72.9 

72.5 

72.2 

72.2 

73.0 

74.2 

75.5 

77.4 

79.4 

80.7 

82.1 

83.7 

83.5 

79.2 

77.4 

1250 

74.4 

73.4 

72.8 

72.1 

72.3 

73.6 

74.9 

76.6 

78.8 

80.8 

82.3 

83.4 

85.1 

84.3 

80.9 

77.5 

1600 

80.8 

80.8 

79.2 

76.7 

76.8 

77.2 

78.7 

80.3 

83.3 

86.2 

88.3 

89.6 

93.2 

92.2 

86.7 

82.2 

2000 

86.8 

88.1 

86.6 

83.1 

83.9 

83.1 

84.8 

86.3 

89.9 

93.1 

95.3 

95.9 

100.6 

100.8 

94.8 

90.3 

2500 

75.8 

75.8 

74.8 

73.2 

73.0 

74.3 

75.6 

78 .0 

83.8 

82.5 

85. C 

86.4 

89.0 

87.0 

82.6 

78.4 

3150 

80.6 

79.8 

77.8 

76.3 

74 .9 

75.1 

77.3 

79.1 

82.3 

84.6 

86.8 

89.2 

91.3 

89.3 

83.9 

79.7 

4000 

85 .5 

85.1 

83.4 

32.3 

79.1 

78.4 

79.7 

82.5 

84.9 

87.4 

89.4 

92.1 

94.5 

93.2 

87.9 

83.9 

5000 

83.3 

84 .8 

83.3 

60.4 

78 .4 

77.3 

77.8 

81.6 

84.8 

85.9 

90.4 

90. 0 

90.9 

90.4 

88.3 

82.4 

6300 

85.0 

84 .8 

84.0 

82.2 

79.9 

78.0 

79.7 

80.4 

83.0 

86.3 

89.1 

90.3 

93.8 

94.0 

89.1 

83.9 

8000 

85.8 

85.8 

85.2 

84.3 

81.7 

78.8 

76.9 

77.4 

82.4 

84.4 

86.4 

86.3 

89.2 

89.6 

84.2 

79.9 

lOOOO 

84 .0 

85.2 

85.9 

84.9 

82.5 

79.3 

76.0 

76.5 

81.0 

83.2 

85.5 

86.7 

88.0 

8 6.5 

83.6 

78.2 



TABLE n. - Continued 


FRECUfTNCY 


5C 

63 

80 

100 

12S 

160 

200 

25C 

315 

*<00 

500 

630 

800 

lOOC 

125C 

1600 

2000 

2500 

3150 

MOOD 

5000 

6300 

6C00 

10000 


(b) 70 Percent of design speed. 

ANGLE, DEG 


1 c 

20 

30 ‘to 5C 

60 70 80 

90 

ICO 

no 

120 130 140 

150 

160 



1/3-OC7AVE BAND 

SOUND PRESSURE 

LEVELS 

tSPU 

ON 

45.7 HETER RADIUS 




74 .4 

71.9 

73.4 

72.2 

71.4 

7 1.2 

71.5 

72.7 

74.4 

75.4 

74.4 

76.0 

75.7 

77.9 

79.0 

80.8 

71 .7 

72.7 

81.2 

71.1 

70.4 

70.4 

70.6 

71.4 

72.1 

73.2 

73.4 

75.7 

77.4 

78.7 

79.6 

81.5 

76.2 

75.0 

73.3 

70.7 

72.2 

73.3 

73.2 

73.3 

73.2 

74.5 

76.2 

77.9 

79.5 

81. Q 

82.0 

82.4 

78.8 

77.8 

77.4 

76 .4 

74 .6 

74.9 

75.4 

73.9 

76.4 

77.4 

77.9 

80.0 

81.3 

82.1 

83.3 

82.6 

79 .4 

80.1 

80.8 

79.3 

78.6 

78.9 

78.3 

77.4 

79.1 

80.1 

79.9 

82.0 

82.3 

82.9 

83.3 

82.3 

78 .5 

78.1 

78.5 

77.6 

76 .0 

77.6 

78.0 

77.5 

78.8 

79.5 

80.6 

82. 0 

81.8 

61.8 

81.6 

82.2 

78 .4 

78.9 

76.4 

74.4 

74.4 

74.4 

74.2 

75.2 

75.2 

76.7 

77.2 

79.0 

79.5 

80.2 

80.5 

80.2 

77.7 

77.7 

76.2 

75.2 

75.0 

73.7 

74.8 

75.8 

77.3 

78.2 

79.5 

81.1 

81.3 

61.2 

61.0 

79.6 

77.5 

77.0 

76*4 

76.7 

76.0 

76.7 

77.4 

78.2 

79.2 

79.7 

80.4 

81.3 

81.5 

81.5 

61.2 

79.7 

76 .2 

76 .3 

77.0 

75.7 

74.6 

76.3 

76.7 

77.5 

79.0 

80.5 

82.3 

83.1 

83.2 

82.2 

80.3 

78.7 

76 .2 

76.2 

75.8 

75.3 

75.0 

75.7 

76.5 

77.8 

78 .8 

79.5 

80.8 

81.9 

83.0 

82.5 

80.5 

78.7 

74 .4 

75 .8 

74.3 

74.3 

74 . 4 

75.3 

76.3 

77.3 

78.4 

79.8 

80.6 

61.9 

82.9 

82*8 

79.6 

78.5 

73 .8 

73.8 

73.8 

73.8 

74.1 

75.1 

76.0 

77.1 

78.3 

80.3 

82.3 

83.6 

84.6 

83.8 

80.0 

78.2 

73 .2 

73.3 

73.0 

73.3 

73.5 

75 .0 

75 .7 

77.2 

78.5 

80.3 

81.7 

83.4 

84.3 

83.2 

79.0 

78.2 

73 .1 

72.8 

72.5 

72.8 

73.5 

7 5. C 

76.3 

78.0 

79.5 

81.5 

83.5 

84.1 

85.5 

83.8 

79.8 

77.8 

74 .0 

73.9 

73.5 

73.5 

74.0 

76. C 

77.0 

78.7 

80.5 

82.7 

84 .7 

85.6 

87.4 

85.1 

80.7 

78.1 

84 .3 

81.9 

81.9 

81.3 

81.1 

82.4 

83.6 

85.8 

68.8 

91.9 

95.4 

96.0 

100.6 

98. B 

91.8 

86.2 

78 .7 

77.4 

77.2 

76.5 

76.7 

78. C 

79 .5 

81 .7 

84.2 

66.5 

89.5 

90.5 

94.9 

93.0 

87.7 

83.6 

77,9 

77.1 

75.7 

74.7 

74.7 

76.4 

78.2 

60.1 

82.6 

84.9 

86.6 

88.3 

90.2 

87.1 

82.1 

78.6 

82.9 

83.5 

82.0 

8C.9 

79.2 

79. 3 

79.5 

82.3 

84.7 

87.3 

90.2 

91.3 

93.4 

91.7 

86.0 

81.4 

61 .2 

82.4 

81.1 

79.2 

77.9 

77. 9 

78.4 

82.2 

83.7 

85.4 

88.6 

88.5 

90.1 

89.1 

65.2 

80.7 

£3 .8 

83.3 

83.0 

82.0 

79.7 

79. C 

80.3 

81.3 

83.1 

86.6 

89.6 

91.0 

93.8 

89.3 

85.6 

80.4 

82.8 

83. D 

82.3 

81.7 

79.5 

78.3 

78.1 

79.1 

83.0 

85.3 

87.1 

88.6 

89.4 

88.3 

63.0 

79.3 

62 .8 

83.4 

84 .1 

83.8 

80.9 

79.6 

77.0 

77.6 

80.3 

82.8 

85.0 

66.0 

87.3 

85.6 

82.1 

77.0 



TABLE n. - Continued 


FREQUENCY 


5D 

63 

80 

100 

125 

160 

200 

250 

315 

400 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

80DC 

10000 


(c) 80 Percent of design speed. 

ANCLE* DEG 


ID 

20 

30 40 5D 6C 70 80 

90 

IDCi 

110 

120 130 140 

150 

IfcQ 



1/3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

ISPL) 

ON 

45.7 METER RADIUS 




84.3 

. 

00 

80.8 

79.0 

82 .8 

79.2 

80.8 

79.7 

77.8 

77.8 

78.3 

78.6 

79.3 

81.0 

82.5 

83.5 

72 .8 

74.3 

81 .9 

74.1 

7 3.8 

7 3. 6 

74.6 

75.3 

74.9 

75.8 

76.4 

78.0 

80.6 

60.9 

83 .8 

84 .8 

76 .4 

77.6 

74.6 

73.4 

73.3 

74.4 

73.9 

74.8 

75.4 

76.6 

79.6 

80.5 

82.4 

83.9 

85.3 

86*5 

81 .3 

81 .6 

80.6 

8C.3 

79.8 

78.8 

79.3 

79.3 

80.1 

81.4 

82.9 

84.2 

85.4 

86.4 

87.3 

87.2 

84.3 

85.1 

85.0 

82.8 

82.5 

82. 6 

82.0 

83.0 

84 .0 

84.5 

86.3 

86.1 

87.3 

87.5 

88.5 

86.7 

82 .5 

83 .6 

83.1 

81.3 

81.3 

82.8 

82.1 

82.8 

84.8 

86.1 

86.8 

87. I 

87.1 

87.3 

87.0 

86.0 

82.6 

83.1 

61.1 

78.5 

80. 1 

79. 5 

79.1 

80.1 

81.6 

82.3 

83.3 

84.0 

84.6 

85.1 

85.6 

85.2 

80.7 

81.2 

80.1 

79.4 

80.1 

80. 6 

81.1 

82.6 

84.2 

85.2 

86.7 

87. 3 

87.6 

67.1 

87.1 

86.1 

80 .4 

81.2 

80.9 

82.2 

82.6 

83.4 

63.7 

84.6 

85.6 

86.2 

87.2 

88.0 

68.2 

88.1 

87.2 

85.6 

79.6 

80.4 

80.4 

81.2 

81.7 

83. 1 

83.4 

84,6 

85.9 

87.2 

88.4 

89.8 

89.7 

88.4 

87.2 

86.1 

79 .6 

80.4 

80.1 

00.6 

81 .6 

82.9 

83.5 

85.1 

86.3 

87.3 

87.9 

88.7 

89.6 

88.6 

87.1 

85.3 

78 .5 

79.5 

79.2 

79.8 

81.2 

81.8 

83.0 

84 .2 

85.5 

86.3 

87.2 

68.4 

69.5 

88.3 

85.7 

84.1 

77.5 

78.5 

79.2 

79.5 

80.5 

81.4 

82.9 

84 .2 

84 .9 

86.7 

88. C 

89.3 

90.5 

66.5 

85.7 

83.9 

77.5 

78.3 

78 .3 

79.0 

80. D 

81.5 

82.7 

84.5 

85.5 

87.2 

88.3 

89.6 

90.7 

88.0 

85.0 

83.4 

77.2 

77.3 

78.0 

78.2 

79.5 

81.2 

83.0 

84.8 

86.5 

88.0 

89.8 

90.3 

91.2 

88.7 

85.3 

83.1 

77.1 

77.6 

78.1 

78.8 

80.3 

82.3 

83.6 

85 .6 

86 .9 

88.4 

90.4 

90.9 

91.9 

89.4 

65.8 

83.0 

79 .0 

79.2 

79.4 

80.4 

81.2 

84.0 

85.0 

87.7 

89.4 

90.9 

93.0 

93.3 

94.4 

91.1 

87.7 

84.8 

84.0 

84.7 

84.8 

85.2 

84.0 

86.5 

88 .7 

90 .8 

92.3 

94.7 

98.5 

101.3 

102.2 

100.2 

94.5 

90.6 

80.5 

80.1 

79.6 

79.6 

80.5 

83.0 

85 .6 

87.3 

89.1 

90.8 

92.8 

94.4 

95.8 

92.9 

88.4 

85.2 

82 .9 

82.9 

82.3 

8 1.1 

8 1.2 

83.4 

84.6 

87.5 

89.7 

91.5 

93.6 

94.4 

95.8 

92.7 

88.2 

84.5 

85 .3 

87.7 

88.3 

86.3 

85.5 

84.1 

84.1 

87.3 

89.3 

90.6 

94.1 

94.1 

95.6 

94.0 

90.3 

85.4 

65.1 

85.1 

84.6 

83.1 

8 1.9 

82.5 

84 .8 

85.8 

86.9 

89.6 

91.4 

92.8 

94.8 

90.9 

87.6 

82.7 

86 .6 

86.8 

86.3 

86.5 

85.0 

84.5 

83.6 

84.3 

68.1 

89.6 

91.4 

92.8 

93.1 

92.1 

87.3 

82.8 

84.7 

85.7 

86.5 

85.7 

83.7 

82.9 

81.2 

82.4 

85.0 

87.6 

89. 1 

89.9 

90 .7 

88.7 

85.7 

00. 6 



TABLE n. - Concluded 


FREOUFNCY 


5C 

63 

80 

100 

125 

160 

?00 

250 

315 

*400 

500 

630 

800 

1000 

125C 

1600 

2000 

2500 

3150 

4CQ0 

5000 

6300 

8000 

10000 


(d) 90 Percent of design speed. 

ANGLE, DEG 


i: 

20 

33 «t0 5C 63 70 80 

90 

ICO 

110 

120 130 140 

150 

160 



1/3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

(SPL) 

ON 

45,7 METER RADIUS 




80.1 

77.1 

79.4 

61.9 

78.6 

83.2 

78.9 

80.4 

79.7 

80,4 

81.9 

82.5 

82.6 

83.2 

85.2 

86.9 

77.2 

77.9 

82.7 

78.1 

77.4 

78.2 

78.1 

78.2 

77.4 

79.2 

79.9 

81.7 

83.7 

84.6 

86.7 

88 .5 

80.4 

81.4 

78.6 

76.4 

76.9 

77.8 

77.3 

78.6 

78.4 

81.1 

82.3 

83.7 

85.8 

87.8 

89.3 

90*8 

85 .8 

85 .4 

85.4 

83.4 

82.4 

84.1 

83.4 

62.8 

84.4 

86.4 

87.1 

87.9 

89.9 

90.6 

92.1 

91.6 

87.7 

88.6 

88.4 

87.2 

85.9 

86.4 

86.2 

87.4 

87.7 

88 • 7 

89.6 

90.3 

91.7 

91.4 

91.7 

90.6 

87 .1 

86.9 

86.7 

8 6.6 

85.9 

86.9 

86.7 

88.4 

88.7 

89.9 

90.4 

91.3 

90.9 

90.9 

90.1 

90.0 

86 *4 

86.9 

86.1 

83.7 

84.1 

83.6 

84.2 

84.9 

85.7 

87. 1 

87.6 

88.5 

88.9 

89.4 

89.7 

89.6 

84 .5 

85 .5 

85.7 

85.2 

85.8 

86.3 

86.3 

68 .0 

89.3 

90.5 

91.5 

92.6 

92.5 

92.2 

91.8 

91.2 

84.3 

85.5 

86.7 

87.8 

88.0 

88.5 

89,0 

89.8 

90.5 

91.5 

92.2 

92.9 

92.7 

92.3 

91.3 

90.4 

8 4 • 6 

84.6 

85.6 

87.3 

86.6 

88.5 

88.6 

89 .8 

91 .3 

92.6 

94.5 

95.7 

94.5 

93.0 

92.3 

91.4 

84 .6 

85.1 

85.9 

86.4 

67.4 

88.4 

89.4 

90.6 

90.9 

92.2 

93.1 

94.2 

94.9 

92.9 

92.2 

90.8 

83.3 

84 .6 

84.9 

86.1 

86.8 

87.9 

89 .4 

90.1 

90.4 

91.8 

92.6 

93.9 

94.9 

93.4 

91.1 

90.0 

82.8 

83.3 

83.9 

84 .9 

85.6 

87.1 

89.1 

90.1 

90.4 

92.6 

93.6 

94.7 

95.8 

93.6 

91.1 

89.8 

81 .9 

82.9 

83.9 

84.3 

85.1 

87.3 

88.3 

89,6 

90.8 

92.6 

93.9 

95.2 

95.9 

92.9 

90.3 

89.2 

61.4 

82.1 

63.1 

63.6 

84.8 

86.8 

88.3 

90.4 

91 .4 

93.3 

94.3 

95.2 

96.4 

93.3 

90.3 

88.3 

81.1 

81.9 

63.3 

83.6 

85.3 

87.3 

88 .9 

90 .6 

91.6 

93.6 

94.9 

95.7 

97.1 

94.1 

90.4 

88.2 

81 .5 

82.5 

83.8 

64.3 

85.8 

88.3 

89.1 

91.3 

93.0 

94.3 

96.2 

96.8 

98.3 

94.8 

91.3 

88.7 

86.1 

87.6 

87.1 

87.3 

87.6 

88.6 

90.6 

93.0 

95.3 

9 7. 1 

99. 1 

100.6 

102.1 

97.6 

94.3 

90.2 

85 .7 

86 .7 

86.6 

86 .6 

87.1 

86.4 

9G.6 

92.2 

94.2 

96.2 

98.6 

100.7 

102.4 

99.4 

95.1 

91.3 

85.4 

85.9 

85.9 

8 5.0 

66. 1 

88. 3 

89.6 

92.0 

94.1 

96.0 

97.5 

98.9 

99.8 

97.0 

92.5 

88.9 

87.0 

88.9 

89.0 

67.2 

86.2 

87.3 

88.0 

91.3 

93.2 

94.7 

97.2 

97.3 

97.7 

95.8 

92.4 

87.9 

87 .3 

87.8 

88.2 

86.8 

86.3 

86.7 

89.2 

90.2 

91.5 

94.2 

95.7 

96.6 

99.0 

95.3 

91.7 

86.8 

88 .0 

88 .7 

88.7 

8 8.2 

8 6.3 

87.3 

87.8 

88.5 

92.2 

93.8 

95.0 

96.5 

96.5 

95.5 

90.5 

36.7 

86.3 

86 .8 

88.1 

87.4 

85.1 

85.9 

85.7 

86.8 

89.6 

91.7 

93.2 

93.7 

94 .3 

92.3 

89.3 

84.3 



TABLE m. - NOISE OF QF-IA CONFIGURATION 70 (LONG INACTIVE STATOR, 

HARD INLET WITH NO RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25° C and 70 percent relative humidity; 

SPL re 2x10"® N/m^.] 


(a) 60 Percent of design speed. 


FREQUENCY 

10 

20 

anglc, deg 

30 MO 50 60 70 80 90 

100 

110 

120 130 140 

150 

160 




X/3-0CTAVE BAND SOUND PRESSURE LEVELS 

(SPL> 

ON 

45.7 HETER RADIUS 




50 

77.9 

75 .7 

75.0 

70.4 

69.7 

69.0 

69.5 

72.5 

68.9 

69.0 

71.2 

70. 1 

71.2 

72.0 

73.5 

80.2 

63 

77.9 

78.5 

81.2 

72.4 

71.5 

70.4 

68.5 

71 .0 

70.4 

69.5 

70.7 

71.1 

72.2 

74.0 

75.0 

79.7 

80 

83.3 

71 .4 

70.9 

70.4 

67.6 

67.4 

66.6 

69.6 

67.9 

68.9 

70.9 

72.0 

73.1 

74.8 

76.1 

79.8 

100 

76.8 

73.6 

73.3 

73.4 

70.3 

71.4 

70.6 

7C.3 

72.3 

73. 1 

73.6 

74.0 

75.4 

76.6 

77.4 

78.5 

125 

77.1 

77.5 

75.1 

75.0 

73.8 

72.3 

73.6 

73.3 

74.5 

74.6 

74.6 

76. C 

76.1 

76.6 

76.8 

77.8 

160 

77 .5 

75 .7 

74.5 

74.9 

73.2 

72.5 

72.5 

73.0 

73.2 

73.2 

74.0 

75.3 

74.5 

75.4 

75.0 

76.8 

200 

78.5 

78.0 

75.2 

73.4 

71.2 

70.2 

69.4 

69.9 

69.9 

7C.7 

71.7 

73.1 

74.0 

74.7 

74.5 

75.6 

250 

78 .9 

78.3 

75.6 

75.3 

73.9 

73.6 

71.6 

72.1 

72.9 

75.1 

75.9 

76.4 

76.4 

76.1 

76.3 

75.3 

315 

79 .7 

77.7 

76.5 

76.7 

74.2 

73.7 

73.0 

73.2 

73.7 

74.3 

74.5 

75.4 

75.8 

76.0 

75.3 

74.1 

400 

79.3 

77.1 

77.6 

76.3 

75.3 

73.6 

72.8 

73.5 

74 .8 

76.1 

77.5 

78.4 

78.1 

77.3 

75.3 

73.9 

500 

79.9 

78 .9 

77.7 

77.4 

76.1 

73.7 

73.1 

73.7 

73.9 

74.6 

75.4 

76.8 

77.4 

77.2 

74.7 

73.3 

630 

79.3 

77.9 

77.6 

77.8 

76.1 

73.8 

72.6 

73.6 

74.1 

75.1 

75.9 

77.4 

78.1 

78.1 

74.4 

72.8 

800 

80.4 

78.6 

79.6 

78.9 

76.9 

75.3 

73.8 

73.9 

73.9 

75.4 

76.6 

78.5 

79.4 

80.3 

75.6 

73.6 

1000 

79 .9 

79.1 

78.8 

78.6 

77.1 

74.3 

72.9 

73.6 

73.8 

75.3 

77.1 

78.7 

79.6 

80. 1 

75.4 

73.8 

1250 

81.9 

81.2 

81.1 

6C.3 

78.6 

75.7 

74 .1 

74 .6 

75.0 

76.3 

78.3 

79.6 

81.2 

81.1 

76.5 

73.5 

1600 

90.6 

90.9 

89.7 

ee .9 

68 . 1 

84.6 

81.4 

80.9 

80.6 

82.1 

84.2 

85.8 

89.2 

88.9 

83.2 

78.6 

2000 

94 .6 

95.1 

94.2 

93.2 

92.6 

88. 9 

85.2 

84.9 

85.1 

86.4 

88.1 

89.8 

93.1 

92.9 

88.2 

83.5 

2500 

82.8 

83.0 

84.3 

83.7 

82.8 

79.3 

76.7 

76.0 

76.7 

78.0 

80.2 

81.6 

83.8 

83.0 

78.8 

75.1 

3150 

84 .7 

84 .7 

84.8 

65.2 

84.0 

80.7 

78.3 

77.3 

77.7 

80. 3 

81.7 

83.9 

86.5 

83.8 

79.8 

75.9 

4000 

86 .6 

87.2 

87. C 

6 8.4 

86 .6 

83.9 

80 .8 

60.3 

80.0 

80.5 

84.0 

85.1 

87.8 

85.8 

82.0 

77.3 

5000 

82.1 

84.7 

85.5 

83.8 

€2 .5 

79.5 

78.0 

80.3 

80.0 

82.4 

86.5 

86.0 

86.7 

84.5 

82.5 

77.1 

6300 

80.8 

82.2 

8 3.8 

82.0 

80.7 

78.0 

77.7 

77.3 

78.2 

81.8 

84. C 

84.3 

88 .8 

86.9 

82.7 

77.5 

8000 

79.8 

81.5 

82. C 

82.7 

81.0 

78.5 

76.5 

74 .3 

77 .2 

78.6 

81.7 

82.8 

84.7 

64.1 

79.1 

74.7 

,0000 

75 .8 

79.5 

80.1 

80. 5 

79.2 

76.8 

73.6 

72.5 

74.6 

76.5 

79.5 

80. 2 

82.1 

80.5 

77.2 

72.0 



TABLE EL - Continued 


FREOUrNCY 


50 

63 

6C 

100 

125 

16D 

200 

25C 

315 

400 

500 

630 

800 

1000 

1250 

1603 

2000 

2500 

3150 

4000 

500C 

6300 

8?03 

ICOGO 


(b) 70 Percent of design speed. 

ANGLE, DEG 


10 

2D 

13 “D SC 6C 7Q eo 

90 

100 

110 

120 130 1<40 

150 

160 



1/5-OCTAVt: BAND SOUND PRESSURF 

LEVELS 

ISPL) 

ON 

US . 7 METER RADIUS 




93.7 

79.5 

73.4 

71.9 

73.2 

71.5 

71.5 

72.2 

73.2 

74.5 

74.5 

75.0 

76.5 

77.7 

79.4 

82.6 

107.4 

82.1 

81.4 

71.4 

72.4 

70. 6 

71.9 

72.2 

72.7 

73.2 

74.9 

75.5 

77.1 

78.4 

80.1 

83.3 

83.9 

76.4 

73.3 

71.4 

72.6 

71.6 

71 .9 

71 .6 

73.4 

74.6 

75.9 

77.3 

79.3 

80.1 

81.6 

83.6 

60 .0 

79 .6 

78.1 

77.5 

76.3 

76. C 

75.5 

75.3 

77.5 

78.0 

78.3 

79.4 

81 .1 

81 .3 

83.0 

82.7 

82 .9 

82.6 

82.4 

a?. 1 

80.3 

79.1 

78.6 

77.6 

79.4 

79,6 

80.6 

82.0 

82.1 

82.4 

83.1 

82.3 

81 .9 

80.1 

80.4 

79.2 

78.4 

77. 4 

77.6 

77.9 

78.4 

78.1 

79.6 

79.8 

80.4 

8D#2 

80.7 

80.5 

83.1 

81.8 

77.6 

76.3 

75.1 

74.1 

74.1 

74.6 

75.4 

76.3 

77.9 

78.7 

79.4 

79.6 

79.6 

79.8 

62 .3 

80 .7 

77.2 

78. 3 

75.3 

76.3 

76 . 3 

76.8 

78.3 

79.3 

80.7 

80.9 

81.5 

80.7 

80.0 

80.7 

82 .0 

80.0 

7 8.2 

79.2 

77.5 

77. 3 

78.3 

78.2 

79.7 

79.5 

80.5 

81.1 

81.2 

80.5 

79.7 

78.7 

82.0 

80.5 

b 0 . c 

79.2 

78.3 

78.0 

78.0 

79.2 

81.0 

82.3 

83.2 

83.1 

83.2 

81.7 

80.3 

79.9 

82.9 

82.1 

80.4 

8C.1 

79.4 

78.2 

78.2 

78.4 

79.9 

81.1 

82.2 

82.5 

83.4 

82.4 

79.9 

79.1 

82.3 

82.1 

60.8 

8C.3 

78.8 

77.3 

77 .9 

77 .9 

79.9 

81.4 

83.3 

83.0 

84.3 

83.1 

79.3 

78,8 

82 .6 

81.3 

80.5 

81.1 

79.1 

78.3 

78.0 

77.8 

80.0 

81.6 

83.0 

83.5 

84.8 

83.3 

79.5 

79.2 

82 .5 

52 .2 

81.2 

81.4 

80.3 

78.0 

78.0 

77.7 

79.9 

81.4 

83.4 

63.5 

84.5 

82.7 

79.0 

78.4 

on 

. 

CO 

83.6 

82.4 

82. 3 

80.9 

78.6 

78 .6 

78.8 

80.6 

81.8 

83.9 

84.4 

85.8 

83.1 

79.1 

78.0 

86 .1 

85 .9 

85.2 

85.2 

84 .0 

81.7 

80.3 

79.9 

82.4 

82.9 

85.4 

85.5 

87.8 

84.2 

80.1 

78.7 

95.6 

96.0 

97.7 

98.3 

99.3 

97.3 

93.0 

90.7 

91.3 

91.7 

94.1 

94.1 

97.7 

96.5 

90.7 

86.9 

68 .9 

90. 1 

90.5 

91.0 

91.2 

88.9 

85.2 

64 . 1 

85.6 

86.6 

88.4 

88.5 

91.4 

89.0 

85.1 

82.5 

85 .4 

86 .2 

85.9 

86.9 

86.0 

83.4 

81.7 

61.0 

83.5 

85.5 

86.5 

87.3 

89.4 

85.2 

80.9 

78.3 

68 .8 

90.6 

90.4 

92. 7 

95. 1 

91.2 

86.2 

85.3 

86.4 

86.5 

89.4 

90.1 

91.8 

88.4 

83.9 

81.0 

64 .5 

87.3 

67.6 

67.8 

86.9 

84.8 

82.6 

64.5 

65.1 

85.3 

88.2 

8 7. 1 

88.3 

85.5 

82.5 

79.3 

84 .2 

66.4 

6 8.1 

87.6 

37.1 

85.6 

84.4 

63.4 

85.3 

88.1 

90.3 

89.4 

92.4 

87.3 

63.4 

79.9 

82 .5 

64 .9 

85.7 

86.9 

85.2 

84.0 

80.8 

80.3 

84.5 

85.3 

88.4 

88.2 

89.0 

86.7 

81.7 

79.4 

79.3 

83.4 

83.8 

85.9 

34.3 

82. 5 

79.0 

78 .2 

82.0 

33.2 

86.0 

85.5 

87.3 

83.8 

80.5 

76.9 


CD 



o 


TABLE ni. - Continued. 


(c) 80 Percent of design speed. 


FREQUENCY 

IG 

20 

AlMGLEi DEG 

3C 40 50 60 70 80 90 

iro 

110 

120 130 140 

160 

160 




1/3-OCTAWE BAND SOUND PRESSURE LEVELS 

(SPL> 

ON 

45.7 METER RADIUS 




60 

94 .2 

78 .8 

79.7 

8C .3 

82.8 

79.8 

81 .6 

75 . 3 

79.2 

78.8 

77. C 

78.9 

80.3 

SI. 5 

82.0 

97.0 

63 

107 ,6 

82.5 

81.8 

74.1 

74. 1 

73. 8 

71.3 

73.3 

74 .6 

75 .1 

76.3 

78.7 

80.8 

82.3 

84.1 

96.5 

80 

84 .2 

77.4 

74.5 

73.4 

73.7 

73.4 

74.4 

74.4 

76.2 

77.2 

79.5 

81.1 

82 .5 

84.5 

86.5 

96.1 

100 

82.0 

80.0 

79.7 

79.3 

78.0 

78.2 

78.7 

78.9 

80.7 

81.2 

82.2 

83.1 

84 .5 

86.7 

86.5 

93.9 

125 

84 .8 

83.3 

82.6 

81.8 

81.1 

80,5 

8 1,1 

81.8 

82.8 

83. 1 

84.5 

84.7 

86.0 

86.5 

86.3 

92.5 

160 

83.8 

82.8 

81.5 

61.5 

81. C 

81.0 

81.3 

62.3 

82.3 

83.2 

83.5 

84.8 

84.3 

85.5 

85.3 

91.4 

200 

84 .6 

83.6 

81.6 

79. 3 

79.5 

79,1 

79 .0 

79 .8 

80.5 

81.6 

82.8 

84.1 

84.8 

65.6 

85.6 

9C.4 

250 

84 .3 

82 .5 

81.0 

81.6 

81.8 

82. 1 

82.6 

83.6 

85.0 

86.3 

87.3 

88.0 

88.0 

87.3 

86.5 

89.8 

3X5 

84.5 

82.5 

82.1 

83.3 

83.0 

83-3 

83.5 

B4 .6 

85.5 

86.6 

87.5 

88.2 

89.0 

88.1 

87.1 

88.5 

400 

84.8 

82.3 

82.7 

82.7 

82.5 

83.7 

84 .5 

65 .2 

86.3 

88. 0 

89.2 

89.9 

9n.o 

88.8 

87.3 

87.7 

500 

86 .1 

84 .0 

83.5 

83.3 

83.5 

83.5 

84.3 

85.x 

86.1 

87. 1 

88.3 

89.4 

90 .0 

89.6 

66.6 

86.5 

630 

84.5 

83.7 

83.5 

83.7 

84.4 

83.2 

84.2 

85.0 

85.9 

86.7 

88.5 

89.6 

90.5 

89.5 

85.5 

85.6 

800 

85.6 

84.3 

84.4 

85.6 

85.1 

84.1 

84 .4 

64 .8 

85 .9 

87.4 

89.1 

89.7 

90.6 

89.4 

85.4 

85. 1 

1000 

85 .6 

84.3 

85.3 

85.2 

84.8 

83. 5 

64.5 

84.8 

85.8 

87.3 

89.0 

90.1 

90.3 

89.0 

85.0 

84.2 

1250 

85.7 

85.1 

85,9 

85.6 

85.7 

83.9 

84 .6 

85.2 

86.6 

87.9 

89.7 

90. 3 

91.2 

88.7 

85.6 

83.6 

1600 

86 .8 

86.5 

87.3 

87.2 

87.2 

85.5 

85.2 

86.0 

87.7 

88.3 

9C.7 

91.3 

92.2 

89.0 

85.7 

03.6 

2000 

90 .2 

91.2 

92.6 

93. 1 

92.9 

91.4 

88.9 

88 .6 

89.6 

9G.7 

92.9 

93.3 

94.1 

91.1 

87.6 

85.3 

2500 

98.3 

100.1 

102.6 

104.1 

103.4 

102.3 

99.6 

96.1 

94.8 

95.9 

97.3 

98.7 

99.4 

97.8 

93.8 

91.2 

3150 

88 .6 

89.1 

89.4 

90.2 

89.9 

87. 9 

87.4 

87.3 

89.3 

91.1 

92. 1 

94. 1 

94 .9 

92.1 

87.8 

65.0 

4000 

88.3 

89 .6 

90.0 

91.0 

90. 0 

87.8 

86.8 

87.6 

89.4 

90. 2 

93.3 

93. 8 

94.7 

92.0 

87.6 

84.5 

5000 

90 .8 

94.1 

95.6 

97.6 

96.8 

94.8 

91.0 

89.8 

89.8 

90. 3 

93. 1 

93.4 

93.3 

92.0 

89.3 

85.1 

6300 

86.6 

88.4 

93.4 

9C. 1 

89.1 

87. 1 

87.1 

86 .6 

87.8 

89,6 

91. C 

90.9 

93.8 

90.1 

86.3 

82.6 

8000 

86 .9 

88.9 

90.4 

92.3 

90,9 

89,4 

87.3 

85 .7 

88.4 

89.4 

91.6 

92. 1 

92.2 

90.9 

86.3 

83.3 

lOOOO 

83 .4 

87.6 

88.6 

9D. 3 

88.2 

87. 1 

65.1 

84.4 

8 6.6 

87.8 

90.5 

90.6 

90.9 

88.8 

85.4 

82.2 


TABLE ni. - Concluded. 


(d) 90 Percent of design speed. 


FREQUENCY 

10 

20 

angle, deb 

.30 MD 50 6H 70 80 90 

ICQ 

no 

12U 130 140 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

CSPL) 

ON 

45.7 METER RADIUS 




5u 

93 .7 

32 .3 

7 8.2 

£3.7 

78.2 

84.5 

79.3 

79.3 

60.7 

82.2 

83.5 

84.2 

82.7 

85.0 

86.0 

91.9 

63 

1C7 .4 

83.2 

82.4 

76.9 

75.9 

76. 4 

76.4 

77.2 

77.2 

78.4 

80.2 

81.7 

83.7 

85.4 

87.2 

94.8 

8D 

84 .8 

83.3 

77.3 

76.Q 

75.3 

76. 5 

77.0 

78.3 

80.0 

81.3 

82.8 

84.0 

86 .0 

88.5 

69.5 

93.4 

IDO 

86.3 

83.3 

82.8 

62.8 

62.3 

82.8 

62.8 

83.5 

84.8 

86.3 

87.3 

88.3 

89.3 

90.3 

91.5 

93.4 

125 

£7 .3 

86.8 

86.3 

86.3 

84.8 

85. C 

85 . 3 

66.5 

87.8 

86.3 

89.0 

89.8 

90.8 

90.8 

91.0 

91.4 

16C 

87.2 

86.0 

35. 5 

85. 5 

64.7 

85. 7 

86.5 

86.5 

67.5 

88.2 

88.7 

89.7 

89.5 

89.5 

89.0 

90.4 

203 

87.5 

86.8 

65.3 

83. 5 

83.5 

82.8 

83.3 

84 .0 

85.3 

86.8 

87.8 

88.3 

89.3 

89.5 

90.3 

89.4 

250 

86 .9 

86.2 

85.4 

£6.2 

86.2 

86.4 

87.4 

88.4 

93.2 

91.2 

92.2 

91.7 

92.2 

91.7 

91.2 

91.3 

315 

88.4 

86.4 

88.4 

&e . 7 

89.4 

37.7 

88.4 

89 .4 

9Q .9 

92.2 

93.2 

92.0 

92.7 

92.2 

91.4 

90.1 

430 

89.3 

86.2 

88.7 

68.5 

90.5 

89.5 

90.7 

91.7 

92.5 

93.0 

94.5 

94.2 

93.7 

92.7 

92.2 

90.6 

500 

89.7 

87.7 

8 9.3 

89.2 

9C.2 

89.7 

90.7 

92.0 

92.0 

92.5 

93.7 

94.2 

94.7 

93.0 

92.5 

90.6 

6 30 

68 .1 

86 . 9 

8 7.4 

68.4 

87.9 

88.1 

89. t| 

91.4 

91 .4 

92.4 

93.9 

94.1 

95.6 

93.1 

91.9 

89.8 

800 

89.1 

88 .6 

88.9 

68 .9 

88.6 

88.9 

89.4 

90 .9 

90. 9 

92.9 

94. 1 

94. 1 

95.9 

92.9 

91.1 

89.5 

inoo 

89 .3 

88.3 

89.3 

8 9.0 

89.5 

89.0 

89.5 

90.8 

91.5 

92.3 

94.3 

94.3 

95.8 

92.3 

90.0 

88.7 

1253 

89.6 

89.1 

89,3 

89.6 

89.8 

89.6 

89.8 

91 .6 

92.3 

93.3 

95.1 

94.9 

96.3 

92.3 

90.3 

88.2 

160 0 

93 .1 

89.6 

9 3.6 

90.4 

93.1 

90.4 

90.1 

92.1 

92.9 

93. 3 

96.4 

96.1 

97.4 

93.4 

90.6 

88.5 

2C00 

91 .0 

91 .5 

92.5 

92.7 

9 2.0 

91.7 

91.3 

93.2 

94 .2 

94.2 

97.4 

97.2 

98.7 

93.9 

91.4 

89.1 

2500 

101.5 

101.5 

1Q4.3 

1C5. 3 

103.8 

102.5 

99.8 

98.5 

98.0 

97.5 

99.8 

100.3 

101.3 

97.8 

94.3 

90.9 

3150 

96.3 

96.5 

9 8.5 

99.2 

96.3 

97.0 

95.2 

95.2 

95.8 

96.8 

98.3 

99.5 

100.8 

97.5 

93.3 

90.2 

4030 

93.8 

91 .6 

92.3 

93.1 

9 1 .8 

91.3 

90.6 

93.6 

94.8 

94.8 

98.1 

98.6 

99.3 

96.3 

91.3 

88.5 

5CD0 

93 .2 

95.4 

97.5 

9 7.? 

95.7 

9 3.7 

91.7 

93.9 

93.7 

94.2 

97.7 

97.0 

97.2 

94.9 

91.9 

87.9 

630D 

89.6 

91 .9 

93.9 

92.9 

91.6 

93.4 

93.7 

91 .6 

92 .2 

94.4 

95.9 

96.0 

97.9 

94.4 

90.4 

86.4 

800C 

93 .0 

92.3 

93.3 

94.8 

93.3 

92.8 

9 0.3 

S3. 3 

93.0 

93.5 

96. 3 

95.9 

96.3 

94.8 

90.0 

86.5 

0033 

86.3 

89.6 

93 . 8 

91.5 

93.3 

90.1 

88.1 

£9 .1 

91.1 

91.8 

94.6 

93.9 

94.8 

92.6 

89.5 

84.9 



IS3 

ISO 


TABLE IV. - NOISE OF QF-IA CONFIGURATION 71 (INACTIVE 3/4-LENGTH STATOR 


HARD INLET WITH NO RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25^ C and 70 percent relative humidity; 
SPL re 2x10"^ N/m^.] 


(a) 60 Percent of design speed. 


rREQUENCV 

10 

20 

AN6LC, DEG 

30 HQ 50 60 70 80 90 

100 

no 

120 13Q I^IO 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

ISPL) 

ON 

45.7 METER RADIUS 




50 

81.0 

70.7 

72.3 

73.5 

73.0 

72.2 

73.0 

70. 7 

70.8 

73.5 

73.0 

73.8 

73.7 

80. 0 

78.5 

80.7 

63 

80 .5 

71 .6 

81.1 

73.0 

73.5 

72.3 

72.5 

72.0 

71.0 

73.0 

72.8 

73.6 

73.5 

78.8 

77.1 

80.4 

80 

77.9 

70.3 

68.9 

70. 9 

71.4 

7C. 3 

72.1 

69.4 

69.4 

72.6 

72.6 

73.9 

74.9 

78.8 

77.8 

79.8 

100 

77.5 

73.3 

73.8 

73.0 

72.0 

73.0 

74.3 

72.0 

72 .0 

75.0 

74.1 

76.4 

76.8 

79.3 

78.5 

8C.0 

125 

76.0 

74.8 

74.6 

75.0 

73.8 

73.3 

74 .6 

73.1 

74.3 

76.5 

76.5 

76.5 

77.5 

79.0 

78.3 

78.5 

160 

75 .3 

75.6 

75.0 

74.1 

72.6 

73. 1 

72.8 

73.5 

73.5 

74.0 

74.6 

75.9 

75 .0 

77.6 

76.8 

76.7 

200 

75.3 

77.2 

75.3 

72.8 

70.8 

71.0 

70.8 

70.3 

71.5 

72.7 

73.2 

74.2 

76.2 

76.7 

76.3 

75.7 

250 

76 .M 

78.4 

75.9 

74.7 

73.4 

74.1 

72.9 

72.7 

73.6 

75.9 

76.7 

77.3 

78.2 

78.1 

76.9 

75.8 

315 

78.4 

78.8 

77.4 

76.6 

75.3 

74.4 

73.8 

73.6 

74.4 

75.8 

76.6 

76.7 

77.4 

77.8 

75.9 

74.6 

^Q0 

77.6 

78.6 

77.6 

76.6 

74.9 

74.2 

73.9 

74.2 

75.2 

77.1 

77.6 

78.3 

79.1 

78.6 

76.9 

75.3 

500 

78.1 

79.5 

78.1 

77.3 

75.3 

74.1 

73.6 

74.0 

75.1 

76.5 

76.8 

77.6 

79.5 

79.3 

76.1 

73.7 

630 

77.9 

79.1 

78.6 

78.1 

75.7 

74.1 

73.4 

74.4 

75.1 

76.6 

77.6 

78.3 

80.1 

80.1 

76.4 

74 .0 

800 

78 .0 

79.7 

79,7 

8C.0 

77.5 

76.0 

74.8 

74.8 

75.3 

76.8 

77.8 

78.8 

81.0 

81.3 

76.7 

73.9 

IDOD 

78 .1 

80.1 

79.6 

79.6 

76.9 

75.1 

73.7 

74.2 

74.7 

76.6 

78.2 

79.3 

81.1 

80.7 

76.9 

73.4 

1250 

79 .6 

82.1 

61. 5 

81.0 

78.4 

76. 3 

74 .5 

75 .5 

76.1 

77.8 

79.6 

80.2 

82.6 

82.0 

78.3 

73.7 

1600 

87.4 

89.4 

88.9 

88.4 

87.9 

84. 6 

80.4 

80.1 

80.2 

82.2 

84.7 

86.7 

88.9 

87.2 

83.2 

78.8 

2000 

91 .6 

94 .0 

93.8 

93.0 

93.0 

90.3 

85.3 

84.1 

84.8 

86.6 

89.1 

90.6 

93.8 

91.8 

88.3 

83.7 

2500 

80 .5 

83 .7 

84.8 

84.3 

82.7 

80.0 

76.2 

76.3 

77.7 

79.7 

81.8 

83.0 

85.3 

83.5 

79.8 

74.3 

3150 

81 .8 

85.0 

85.1 

66.0 

84.3 

81.0 

78.0 

77.0 

78.0 

81.6 

82.8 

84.4 

87.0 

84.8 

80.3 

75.1 

*♦000 

84 .0 

87.3 

87.7 

89.3 

87.5 

84.8 

80 .0 

78 .7 

78.7 

61.3 

84.7 

86.5 

88.8 

8 6.8 

82.3 

76.9 

5000 

78.6 

84.4 

85.4 

84.8 

82.7 

79.5 

74.9 

75.8 

76.8 

78.3 

82.1 

82.6 

84.3 

82.6 

79.6 

72.7 

6300 

77.8 

82.2 

84.3 

83.2 

80.7 

78.0 

75.2 

73.7 

74 .3 

78.0 

80.0 

80. 7 

84.5 

81.0 

77.7 

73.0 

8000 

75 .4 

8 1.9 

82.4 

83.6 

81.6 

78.7 

73.9 

71 .9 

74.4 

76.5 

79.4 

8C.9 

82.4 

81. 1 

76.2 

70.6 

0000 

71.7 

79.0 

80.2 

82.1 

79.4 

76.6 

71 .7 

70.1 

71.7 

74.4 

77.6 

78.6 

80.9 

78.5 

75.1 

69.5 



TABLE IV. - Continued 


(b) 70 Percent of design speed. 


FREQUENCY 

1C 

?L 

ANGLE, DEG 

33 EG 6C 70 80 90 

ICO 

110 

120 130 1<I0 

150 

160 




1/3-OCTAVE band SOUND PRESSURE LEVELS 

«SPL) 

ON 

45.7 HETER RADIUS 




SC 

76 .7 

72.7 

73.9 

74.2 

71 .7 

73.6 

76.9 

75.7 

74.4 

74.6 

75.7 

74.8 

77.1 

78.4 

79.2 

83.0 

63 

74 ,8 

72.6 

82.0 

73.1 

71 . 3 

73. 1 

76.1 

74.0 

72.8 

73.3 

75.1 

74.2 

77.8 

78.6 

80.6 

82.7 

80 

75.4 

75.6 

74.9 

74.7 

73.4 

73.2 

73.7 

73.9 

72.7 

73.9 

76.1 

76.7 

79.1 

80.1 

81.7 

83.8 

100 

78 .4 

78.8 

79.1 

76.8 

76.3 

76.8 

76 .8 

76.3 

77.1 

77.6 

78.3 

79.5 

61.6 

82.3 

83.1 

83.5 

125 

81 .6 

82.6 

83.3 

63.3 

81.8 

78.3 

80.1 

78.6 

80.0 

81.1 

81.5 

82.6 

82.5 

82.1 

83.3 

82.5 

160 

80.4 

60.6 

79.9 

79.8 

76.4 

78.1 

79.1 

77.8 

79.3 

79,1 

79. 9 

80.2 

60.6 

80.8 

80.6 

80.7 

200 

BO .2 

81 .3 

79.3 

77.0 

76.7 

75. C 

76.0 

75.8 

76.3 

77.0 

78.2 

78.7 

80.8 

80.3 

60.3 

79.9 

2S0 

79.7 

81.4 

79.4 

78.4 

78.2 

78.1 

78.1 

79.2 

79.9 

81.7 

81.9 

83.2 

82.7 

82.1 

81.1 

80.3 

31S 

60.4 

81.2 

80.2 

80.0 

79.4 

78.5 

78.9 

79.2 

79.9 

81.2 

81.4 

82.6 

82.2 

62.0 

80.4 

79.3 

400 

79 .3 

63.9 

81.6 

BC.6 

79.1 

79.3 

79.4 

60.1 

80.9 

82.9 

83.3 

83.7 

83.6 

82.4 

80.8 

79.6 

500 

80.9 

82 .6 

61 .7 

81.2 

81.1 

79.2 

79.2 

80.4 

80.9 

62.4 

82.4 

83.7 

84.1 

82.9 

80.6 

78.6 

630 

79 .6 

82.2 

81.3 

61.2 

80.5 

78.8 

79.0 

79.5 

80.2 

82. D 

82.2 

83.9 

84 .7 

84.0 

60.2 

78.4 

800 

83.2 

82.4 

61.9 

82.5 

81.4 

79.2 

79.2 

79 .9 

80.4 

82.2 

82.5 

84.1 

85.2 

84.2 

79.9 

78.6 

lOOC 

80 .2 

62.9 

62.4 

82.7 

82.0 

79.5 

78.9 

80. 0 

80.5 

82.2 

82.9 

84.8 

84.9 

83.5 

79.7 

77.7 

1250 

80.9 

83.7 

83.2 

83.1 

82.2 

79.6 

79.1 

80.2 

61 .2 

82.4 

83.4 

85.2 

85.9 

84.1 

80.1 

77.3 

1600 

62.9 

85.7 

86.3 

66.0 

85.0 

81.8 

80. 1 

81 .6 

82.4 

83.2 

84.7 

86.3 

87.2 

84.9 

80.7 

77.3 

2D0C 

92 .2 

96.2 

98.0 

98.7 

99.5 

96.0 

91.9 

90.8 

90. D 

91.0 

93.4 

95.0 

97.0 

96.9 

90.9 

85.3 

2500 

86.2 

93.4 

91.5 

92.2 

92.4 

88.9 

84 .5 

84 .9 

84 .7 

86,2 

88.2 

9Q.0 

91.4 

90.2 

85.4 

81.3 

3150 

62 .5 

86 .4 

86.5 

87.7 

87.5 

83.7 

81 *4 

81 .9 

83.2 

85.9 

86.2 

88.3 

89.5 

86.9 

81.5 

78.5 

4DDQ 

65 .2 

90.8 

91.2 

92.8 

92.8 

89.8 

85.4 

84.8 

84.8 

86.1 

89.5 

90.7 

91 .6 

89.4 

84.3 

79.9 

5000 

8 0.6 

87.4 

8P.6 

88.7 

87.7 

84.7 

80.4 

81.2 

82.6 

84.2 

86.9 

87.7 

87.9 

86.7 

82.7 

76.9 

6330 

61 .3 

8 6.6 

88.8 

86.1 

86.6 

8 4.8 

82.3 

80.4 

60.8 

83.9 

85.4 

8 6.6 

89.1 

85.8 

80.9 

77.6 

eccc 

77.6 

85.1 

66.4 

87.8 

85.8 

8 3 . B 

79.6 

78.1 

80 .6 

82.6 

84.4 

86.1 

86.6 

85.3 

79.8 

75.0 

.0000 

74 .6 

83.3 

84.6 

86.3 

84.3 

82.5 

7 7.«» 

77.0 

78.3 

80.4 

83.0 

84.4 

84.8 

82.8 

79.0 

74.2 


TABLE IV. - Continued 


FREQUENCY 


50 

63 

80 

IOC 

125 

160 

200 

250 

315 

*♦00 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

♦♦000 

5000 

6300 

8000 

10000 


(c) 80 Percent of design speed. 

angle, deg 


1C 

20 

33 <)0 5C 6C 7C 8C 

90 ICG 

110 

120 130 l*fO 

ISO 

160 



1/3-OCTAVC BAND SOUND PRCSSURC 

LEVELS <SPL) 

ON 

45.7 METER RADIUS 




82.8 

76 .6 

81 .3 

6C.3 

82 .5 

80.5 

£0.8 

78 .5 

78.5 

ac.D 

80. 1 

80. 6 

80.5 

82.0 

83.3 

93.4 

74 .2 

75.7 

81.6 

73. 2 

7 3.2 

75.2 

74.7 

75 .4 

75.7 

76.6 

77.9 

78.8 

80.1 

62.1 

83.6 

92.9 

75 .9 

77.6 

74.1 

72.4 

73.1 

75.2 

74.9 

75.1 

75.9 

77. 7 

79.9 

60.2 

82.2 

84.4 

85.7 

92.6 

80.7 

81.2 

80.8 

79.2 

78.2 

6C.2 

79.7 

79.3 

8 1.3 

62.3 

83. 2 

84,1 

85.3 

66.5 

88.0 

92.2 

82 .8 

85.3 

84.8 

84.8 

81 .1 

83.8 

83.3 

63.0 

84.5 

85.5 

67.0 

86.7 

87.1 

67.3 

88.1 

90.9 

81 .4 

83.2 

83.? 

82.9 

81.9 

83.6 

83.7 

84.7 

84.7 

8 5.4 

85.9 

86.2 

85.7 

85.4 

85.4 

89.0 

82 .8 

84 .6 

81.8 

8C.5 

80. 6 

81. C 

81.1 

61.8 

82.1 

63.3 

84.5 

64.6 

86 .6 

87.3 

87.5 

88.G 

82 .0 

83.3 

81.8 

82.7 

83.2 

84.7 

85.0 

85.8 

87*3 

88.5 

88.8 

88.9 

68.8 

88.5 

88.5 

87.9 

82 .4 

83 .2 

83.1 

64.4 

84.6 

84.9 

85.4 

66.6 

87.4 

88.6 

89.9 

89.6 

89.4 

68.7 

87.4 

86.8 

82.3 

83.3 

83.3 

63.0 

83.7 

85.7 

86.3 

87 .2 

88 .3 

89.7 

90.7 

90.6 

90.2 

89,2 

87.8 

87.4 

83 .2 

84 .6 

83.9 

84 .9 

85.1 

85.9 

87.1 

87.9 

88.7 

89.4 

89.9 

89.8 

90.2 

90.2 

87.9 

86.9 

82 .8 

84.8 

84.0 

84.8 

84.5 

85.0 

85.8 

6 6*5 

88.C 

88.7 

89.5 

90.3 

90.7 

89.2 

86.5 

85.4 

83 .2 

85.4 

85.4 

86.1 

85.7 

85.6 

86.6 

86 .7 

87.7 

88.7 

89.9 

90.5 

91 .2 

89.9 

86,6 

85.3 

82 .8 

85.5 

85.1 

85.6 

85.1 

84.6 

85.5 

86.3 

87.8 

88.8 

90. 1 

90*7 

91.1 

89.0 

85.6 

84.7 

83.1 

86.1 

85.4 

86.3 

86.3 

84.9 

85 .6 

86 .9 

88.6 

89,3 

90.4 

91.2 

91.9 

89.4 

85.6 

83.7 

84 .2 

86.9 

87.4 

87.7 

87.4 

86.2 

86.2 

86.8 

89.3 

89.5 

91.3 

92.1 

93.2 

90.7 

86.3 

83.7 

87.2 

91 .1 

91.7 

93.2 

93.2 

91.6 

88.9 

89.0 

91 .4 

91 .9 

93.9 

94.1 

95.0 

91.9 

87.5 

85. 1 

95 .3 

99.9 

101.8 

1D4.9 

104.4 

103.3 

99.1 

96.1 

95.9 

96.8 

98.5 

99.4 

101.1 

97.5 

92.8 

90.4 

85.9 

89.9 

89.5 

91.5 

91.0 

88.9 

88.2 

88.4 

90.2 

92.9 

93.6 

95.0 

96.6 

93.4 

87.9 

84.8 

85.4 

90.2 

89.7 

92.1 

90.7 

88.4 

86.9 

88 .4 

90.7 

91.8 

94.4 

94.9 

96.0 

93.0 

68.1 

84.2 

87.0 

94.1 

95.3 

98.5 

97.0 

95.3 

90.1 

89.6 

90.8 

91.1 

94. 3 

94.3 

94.5 

92.6 

89.3 

83.4 

83 .1 

88.9 

90.2 

9C.4 

88.9 

8 8.0 

86.4 

85.9 

87.9 

9C.6 

91 .9 

9 1.7 

94 .8 

90.6 

86.2 

83.4 

82.6 

89.7 

90.3 

92.5 

91.4 

9C.9 

87.0 

85 .2 

88 .7 

89 .5 

91 .5 

92.0 

92.6 

91.2 

86.3 

81.7 

78 .7 

88 .0 

68.3 

9C.3 

88.4 

87. 9 

84.3 

84.0 

85.8 

87.6 

90.3 

89.7 

91.3 

88.4 

84.8 

80.4 



TABLE IV. - Concluded 


FRECUfNCY 


so 

63 

80 

130 

125 

160 

20C 

250 

315 

«I00 

500 

630 

800 

1003 

1250 

1600 

2C00 

2500 

3150 

<*000 

5000 

6330 

8330 

10030 


(d) 90 Percent of design speed. 

ANGLE, DEC 


1 u 

20 

33 40 50 60 7G 8Q 

90 

ICO 

no 

120 130 1>)0 

150 

160 



1/3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

ISPL) 

ON 

<»5.7 METER RADIUS 




78 *2 

76.0 

76.7 

61 .7 

79.7 

82.5 

78.7 

78 .5 

79.2 

8G.2 

81.4 

82.8 

82.7 

83.2 

85.2 

87.6 

75a9 

76.4 

c2.4 

76.7 

76.4 

76. 6 

77.1 

76.4 

76.9 

78.6 

80.9 

61.5 

83.7 

84.9 

66.6 

88.6 

78 .4 

78 .6 

76.6 

76.4 

75.7 

76. 9 

77.2 

77.6 

78.6 

8C.6 

83.2 

84.0 

85.7 

88.1 

89.4 

91.3 

82.7 

84.1 

8 3.1 

62.2 

62.1 

83.9 

83.6 

£2.9 

85.1 

85*6 

87. 1 

88.2 

89.1 

90.1 

91.4 

92.6 

84 .7 

86.7 

86.1 

85.2 

85.1 

86.2 

85.2 

66.9 

87.2 

87.6 

89.4 

90. 3 

90.7 

9C.6 

92.4 

90.5 

85 ,C 

86.0 

86.0 

85.4 

85.9 

87. C 

86.9 

87.5 

88.7 

88.9 

89.0 

90.3 

89.7 

90.0 

89.5 

88.8 

86.4 

86.7 

84.4 

64.1 

84.4 

84.1 

83.9 

85.1 

86.1 

86.7 

88.7 

89.0 

90.7 

90.7 

90.9 

89.1 

84 .8 

85 .9 

85.3 

85.6 

86.6 

87. 3 

88.3 

89.3 

90.8 

91.6 

92.4 

92.9 

93.1 

92.6 

92.6 

91.6 

85 .0 

86.5 

87.3 

88.2 

89.0 

89. C 

89.3 

90.0 

91.3 

92.2 

93.5 

93.3 

93.2 

92.5 

91.7 

91.2 

85.9 

37.3 

89.8 

6 8.9 

90.3 

89.8 

93.1 

90.9 

92.1 

93.6 

95.1 

95.5 

94.8 

93.1 

92.4 

91.3 

86 .9 

68 .1 

88 .3 

66.9 

90.8 

9C.4 

90.4 

90.8 

92.4 

92.8 

93.9 

95.0 

94.9 

93.4 

92.4 

91.3 

65,7 

87.2 

87. 5 

68.2 

88.5 

88.9 

90.0 

90 .9 

91 .9 

93.0 

94.0 

95.3 

95.5 

92.9 

91.2 

90.8 

85.7 

88.3 

88.7 

90.0 

89.3 

89.7 

90.5 

91 .2 

92.2 

93.5 

94.5 

95.4 

95.5 

93.0 

90.8 

90.5 

86 .4 

8 8.6 

68.4 

89.8 

89.6 

89.4 

89.9 

90.9 

92.3 

93.1 

94.6 

95*4 

95.8 

92.3 

90.1 

89.3 

86.1 

88.6 

88.6 

89.5 

89.8 

89.6 

90.1 

91.0 

92.5 

93.5 

95.0 

95.9 

96.5 

92.6 

89.8 

88.3 

86 .6 

88 .8 

89.6 

69.8 

90.6 

89.5 

90.3 

91 .6 

93.1 

93.8 

95.8 

96.4 

97.8 

93.5 

90.6 

86.5 

68 .2 

91.2 

91.7 

92.0 

92.5 

90. 8 

90.8 

92 .5 

94.3 

94.8 

97.0 

97.4 

98.6 

94.3 

91.3 

86«9 

96.1 

100.7 

102.4 

104.1 

104.1 

102.1 

99.4 

95.7 

96.5 

98.2 

99.0 

100.7 

101.9 

97.2 

93.7 

91.1 

92 .4 

96.6 

97.7 

99.2 

99.4 

97.4 

95.7 

93.9 

95.1 

97.6 

98. 1 

99.9 

101.1 

97.8 

93.6 

90.7 

87,1 

91 .8 

91 .5 

92.8 

92.3 

9 1.0 

91.3 

93. C 

94.6 

95.6 

98.3 

98.9 

99.5 

96.0 

92*0 

8 8.6 

88 .1 

95.5 

90.3 

96.3 

96.0 

94.0 

91.8 

92.3 

94.1 

94.8 

97.6 

97.4 

97.1 

94.6 

92.5 

87.3 

86.1 

91 .7 

94.1 

93.1 

92.6 

91.4 

91.3 

90.9 

92.4 

95.1 

95.9 

96.1 

98.4 

94.3 

90.8 

88.3 

83.8 

91 .5 

9 3.0 

94.6 

93.5 

92.4 

90.5 

89.4 

92.7 

93.5 

95.7 

96.4 

96.5 

94.5 

90.2 

86.1 

80,6 

89.3 

90.3 

91.8 

90.4 

89.6 

88.5 

88.3 

90.5 

92.5 

94.3 

94.4 

95.1 

92.3 

89.1 

85.6 



TABLE V. - NOISE OF QF-IA CONFIGURATION 72 (LONG INACTIVE STATORS, 

INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25° C and 70 percent relative humidity; 

SPL re 2x10"® N/m^.] 


(a) 60 Percent of design speed . 


FREOUENCY 

1C 

20 

ANGLE, DEG 

30 40 50 60 70 80 90 

100 

110 

120 130 IMO 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

4 SPL) 

ON 

US. 7 HETER radius 




50 

67.8 

65.8 

67,0 

67.5 

66.3 

67.3 

b 6 . 5 

67.5 

68.3 

69.0 

68.3 

69.3 

70.8 

72.0 

72.5 

74.2 

63 

69.3 

68.5 

65. 3 

65.3 

67.5 

68.3 

67.0 

67.3 

67.8 

68.0 

68.3 

70.0 

70.8 

72.8 

74.5 

75.4 

8 0 

68 .6 

69.6 

67.1 

65.8 

65.3 

65.8 

65.3 

65.6 

66.3 

68.3 

70.1 

72.3 

73.8 

74.8 

76.3 

76.7 

100 

72 .6 

72.1 

70.8 

71.8 

7C.8 

6 8.6 

69,1 

70.3 

71.1 

72.6 

73.6 

74.1 

75.1 

76.3 

77.3 

77.2 

125 

74 .1 

75 .8 

74 .8 

74.1 

71 .8 

72.1 

72.8 

71 .8 

73.1 

74.1 

74.8 

75.8 

74.8 

76.8 

77.3 

80.2 

160 

74 .1 

74 ,8 

74.3 

73.1 

72.8 

71.8 

72.3 

72.6 

73.3 

73.6 

74.3 

75.3 

75.3 

76.3 

75.8 

76*2 

200 

73.8 

76.0 

74.3 

71.3 

70.3 

69.0 

68.8 

69.3 

69 .8 

71 .0 

72.3 

73.0 

74.3 

74.3 

74.5 

74.7 

250 

75 .8 

76 .8 

74.5 

73.3 

71.3 

70.5 

71. Q 

71.0 

72.0 

74.3 

75.3 

76.5 

76.5 

75.8 

75.8 

74.7 

315 

76 .5 

76.7 

75. 0 

74.2 

72.7 

71.7 

72.7 

72.7 

73.2 

74.2 

74.5 

75.5 

76.0 

75.5 

75.5 

74.1 

400 

75 .5 

75.2 

75.2 

73.2 

72.0 

71. C 

71 .5 

71.5 

73.7 

75.2 

76.5 

77.7 

78.5 

76.5 

75.5 

73.6 

500 

77.1 

77.3 

75.8 

73.6 

72.6 

71.3 

71.8 

72.3 

73.6 

74.8 

74.6 

76.3 

76.6 

76.6 

74.3 

72.7 

630 

75 .5 

77.0 

75.7 

74.3 

72.7 

71. C 

71.5 

72.5 

73.2 

74.7 

75.2 

76.5 

77.5 

77.2 

74.5 

72.9 

SQO 

76 .2 

78 .2 

76.7 

75.7 

73.5 

72. C 

71.7 

72.2 

73.2 

75.2 

76.2 

78.2 

79.0, 

79.5 

75.0 

73.1 

lOGC 

77.4 

7 8.7 

77.4 

76,4 

74.2 

72.7 

71.7 

71.9 

73.4 

75.2 

76.7 

78.7 

79.4 

78.9 

74.7 

73.1 

1250 

79 .6 

81 .5 

80.2 

78.0 

76.8 

74.2 

72.6 

73.3 

74.6 

76.6 

78.6 

79.8 

61.2 

80.7 

76.6 

73.2 

1600 

86 .6 

89.8 

93.3 

88.6 

84.6 

87.3 

81.8 

79,6 

60.6 

81 . 3 

85.1 

86.3 

91.1 

89.8 

83.3 

80.2 

2000 

90 .1 

93.8 

97.8 

91.8 

88 .8 

92.3 

86.3 

83 .6 

84.1 

86.3 

88.8 

89.6 

94.8 

94.3 

89.1 

86.0 

2500 

81 .0 

84 .0 

84.3 

82.8 

80.3 

77.3 

74.8 

74.8 

76.8 

78. 3 

80.3 

82.3 

64.3 

82.3 

78.3 

74. 2 

3150 

63 .2 

86.5 

65.7 

65.7 

83.7 

8C.2 

77.2 

76.7 

70.7 

81.0 

83.2 

85.5 

87.2 

85.7 

80.5 

76.2 

4030 

64 .9 

89.4 

88.1 

38.9 

86.2 

82.9 

78 .4 

78.4 

79.9 

81.1 

84.7 

86.7 

89.2 

88.4 

82.8 

78.6 

5000 

63 .8 

86.3 

86.3 

85.5 

83.0 

79. 3 

74.8 

75.0 

77.3 

78.8 

83.0 

83.1 

85.8 

84.0 

81.5 

75.5 

630C 

63 .2 

83.7 

84.3 

83.2 

81.5 

78. 3 

74.8 

72.7 

75.2 

78.0 

80.2 

82.3 

84.2 

83.0 

78.7 

73.5 

60GC 

79 .0 

63.8 

83.8 

6 3.5 

82.0 

79.5 

73.7 

71.5 

76.0 

76.7 

80.0 

81.9 

84.8 

82.5 

78.5 

73.6 

0000 

75.9 

81.7 

82.5 

82.2 

80.7 

77.9 

71 .7 

7C .2 

73.4 

74.7 

78.0 

79.8 

82.2 

79.9 

77.2 

71.6 



TABLE V. - Continued 


(b) 70 Percent of design speed. 


FREQUENCY 

ID 

20 

ANGLC, 0C6 

30 40 50 60 70 80 90 

loo 

no 

120 130 1<I0 

150 

160 




1 /3-OCTAVE BAND SOUND PRESSURE LEVELS 

«SPU 

ON 

45 .7 METER RADIUS 




50 

73.9 

70.1 

72.6 

72.4 

71 .4 

71.6 

72.1 

72.9 

72.6 

73.4 

73.1 

74.9 

76.1 

77.1 

78.6 

79.7 

63 

70.8 

72.0 

70.8 

71 . 3 

69.8 

69.8 

70.5 

70. 3 

70.3 

72.0 

73.0 

74.5 

77.0 

78.3 

79.5 

80.7 

80 

76.1 

76.9 

73.4 

70.9 

70.4 

71.4 

72.4 

72.4 

72.4 

73.9 

74.4 

77.1 

79.4 

80.4 

82.1 

$ 2.8 

100 

78.4 

78.9 

78.1 

76.9 

73.4 

75.4 

74.6 

74 .4 

75.9 

77.4 

78.1 

79.9 

81.1 

81.9 

82.6 

83.0 

125 

79.3 

80.1 

80.8 

80.3 

77.6 

77.8 

78.1 

77.1 

78.8 

79.6 

80.6 

82 . 1 

82.1 

82.3 

83.6 

82.2 

160 

79.6 

79.4 

78.6 

77.9 

76.4 

76.9 

77.4 

77.1 

78.9 

79.4 

79.9 

81.1 

81.6 

81.9 

81.1 

81.2 

200 

78.9 

79.9 

77.4 

74 . 9 

74 . 1 

74.6 

74.4 

74 .9 

75.4 

76.4 

77.6 

78.6 

79.4 

79.9 

80.4 

79 . 8 

250 

78.6 

79.6 

76.1 

76.3 

74.1 

74.8 

75.3 

75.8 

77.1 

79.1 

80 . 1 

81.1 

81.8 

80.8 

81.1 

80.2 

315 

78.5 

79.3 

77.5 

77.5 

76.3 

77.0 

77.8 

78.3 

78 .8 

80.0 

80.3 

81.3 

81.0 

81.0 

80.3 

79.7 

400 

78 .2 

78.7 

79.0 

77.5 

76.0 

76.2 

76.7 

77.0 

79.2 

80.7 

82.2 

83.0 

83.5 

81.7 

80.2 

78.9 

500 

78 .6 

79.8 

78.3 

77.3 

76.1 

75.8 

76.8 

77.8 

78.3 

80.1 

80.3 

81.3 

82.8 

82.3 

80.1 

78.5 

630 

78 .7 

79.7 

78.2 

77.2 

76.2 

75.4 

76.2 

77.2 

78.2 

79.7 

80.4 

81.4 

82.9 

82.7 

79.2 

78.3 

800 

78.8 

80.0 

79.0 

78.0 

76.3 

76.0 

76.5 

77.3 

78.3 

80.3 

81.8 

8 3.3 

83.8 

83.3 

79.5 

78.2 

1000 

79.2 

80.7 

79.7 

78.7 

77.0 

76.2 

76.5 

77.2 

78.7 

80.0 

81.2 

83.0 

84.5 

82.5 

79.2 

77.6 

1250 

81.3 

82.6 

81.6 

6 C .3 

78.3 

77.1 

76 .8 

77.8 

79.6 

80 . 3 

82.6 

83.6 

85.3 

83.3 

79.6 

77.4 

1600 

83 .1 

85 .1 

84.2 

83.2 

81.5 

79.3 

78.6 

79.3 

80.8 

81.8 

84.6 

85.1 

87.2 

84.5 

80.3 

78.0 

2000 

93 .0 

95.3 

96.0 

98.0 

94.8 

90.5 

88.5 

87.3 

88.3 

90. 8 

94.5 

94.5 

99.0 

96.8 

90.5 

86.7 

2500 

85.3 

88.6 

88.1 

88.3 

86.1 

82.8 

61.1 

81.1 

82.8 

84.6 

87.3 

87.9 

90.8 

88.6 

84.6 

81.0 

3150 

83.7 

86.7 

86.5 

86.0 

84.5 

82.0 

8 Q . 5 

80.0 

82.7 

84.7 

86.2 

88.0 

89,0 

86.2 

82.0 

78.2 

4000 

87 .2 

91 .6 

91.6 

92.6 

91.4 

8 8.3 

82.9 

84 . 1 

84.7 

85.9 

90.3 

91.2 

93.3 

90.6 

86.6 

82*0 

5000 

82 .6 

87.9 

88.4 

87.6 

85.9 

82.9 

79.4 

80.4 

81.9 

83.4 

87.1 

87.0 

89.1 

86.9 

83.9 

79.6 

6300 

83.5 

87.2 

88.2 

88.5 

86.2 

84 .5 

81 .7 

78 .9 

80.9 

83.7 

85.9 

87.8 

89.2 

87.0 

82.4 

77.7 

8000 

81 .5 

86.5 

86.8 

87.5 

85.5 

83.8 

79.8 

77.8 

81.3 

82.3 

84.5 

86.9 

88.6 

86.0 

81.5 

77.8 

[0000 

78.7 

85.5 

86.8 

87.0 

84.8 

82.8 

78 .2 

76 .0 

79 .0 

80.5 

83.3 

84.6 

86.5 

64.0 

81 .0 

75.8 



TABLE V. - Continued 


FREQUFMCY 


5C 

b'S 

60 

IQD 

1Z5 

IbO 

20G 

25D 

315 

4C0 

5DC 

630 

800 
100 0 
1250 

1600 

2000 

2500 

3150 

4000 

5000 

^6 300 
8000 
IDDOO 


(c) 80 Percent of design speed. 

ANGLE , DEG 

iC 20 70 40 5 D 6 C 70 8 C 9 C IGD 110 120 130 140 150 160 

1 / 3 -OCTAVE BAND SOUND PRESSURE LEVELS CSPL I ON 45,7 METER RADIUS 


61.3 

75.6 

77.8 

79 , 1 

82.6 

78.6 

8 1.6 

76.6 

79.1 

79.1 

78.1 

79.6 

80.6 

81.3 

82.3 

83*0 

72 .6 

74.8 

73.8 

73.3 

73.6 

73.1 

73.3 

73.6 

74.3 

74.8 

76.8 

78.1 

81.1 

81.1 

83.3 

85.2 

76*4 

77.1 

74 ,9 

73.9 

72.9 

72.9 

73.9 

74.1 

74.9 

77.9 

79.6 

80.9 

82.4 

84.1 

85*6 

86.5 

81 .1 

81 .6 

80.9 

8 C . 1 

78,9 

78.4 

78 .9 

78 .4 

79.6 

81.9 

83.1 

83.6 

86.1 

86.6 

86.9 

87.5 

64.1 

65.4 

65.1 

6 J . 9 

81.9 

82.9 

8 0 Jf .9 

82.4 

83.6 

84,4 

86.4 

66.9 

67.1 

87.9 

87.9 

86.5 

82.8 

84.1 

83.6 

81.3 

8 1.3 

62.1 

£ 2.6 

83.6 

84 .1 

85.1 

85.6 

86.8 

86.3 

86.3 

86.1 

86.2 

b 2 .4 

83 .4 

81 .6 

79.9 

80.1 

79,4 

79 .4 

79 .9 

81 .4 

82.6 

83.1 

84.4 

85.1 

85.4 

85.6 

85.3 

80 .8 

82 .3 

81 .0 

81.0 

80.3 

8 C .8 

8 1 .0 

82.8 

84.3 

86.0 

87 . 3 

88.0 

87.5 

87.8 

87.8 

66.9 

80 .3 

82.0 

82.0 

8 3.5 

32.5 

83.5 

83.8 

84.5 

85.3 

87.0 

87.3 

88.3 

88.8 

88.5 

87.0 

66.2 

61 .3 

81 .6 

81 .8 

82.3 

81.8 

82,8 

83.6 

83.6 

86.1 

87.3 

89.1 

90.1 

89.8 

88.8 

87.8 

86.7 

82 .4 

82.9 

82.9 

82.4 

82.9 

83.1 

83.9 

84 .6 

85.9 

86.9 

87.6 

88.9 

89.9 

89.4 

87.4 

86*0 

82 .2 

82 .7 

81.9 

82.4 

81.7 

8 1.9 

8 3.2 

83.7 

84.7 

86.4 

87.7 

08.5 

89.4 

88.7 

85.4 

85 .1 

81 .0 

82.8 

8 3.0 

£ 2.8 

82.0 

82.0 

83 . C 

83.5 

85.0 

67.0 

88 . C 

89.3 

90 * 3 

89.0 

8 S .0 

84.6 

6 1.7 

83.2 

83.0 

82.7 

82,2 

82.2 

83 . C 

64 ,2 

85.5 

87.2 

88.5 

89.7 

90.5 

88.2 

85.0 

83.6 

82.6 

84 .6 

84,6 

83.8 

82.1 

82.3 

83.3 

84 .3 

85 .8 

87.3 

89.3 

90.3 

91.3 

88.3 

84.6 

83.0 

83 .8 

86.1 

86.3 

65.8 

84 . 3 

83.8 

84.3 

85. 1 

66.8 

87.8 

90.1 

90.6 

92.3 

89.3 

85. 6 

83.2 

86.3 

89.3 

89,3 

90.3 

88.6 

87.1 

86.3 

87.3 

89.8 

90.8 

93.1 

93.3 

94.8 

91*6 

87.3 

84.5 

94 .2 

97 .9 

99 .4 

99.4 

98.1 

95.6 

93.2 

91.9 

92.9 

94.9 

95.9 

99.7 

101 .2 

101.2 

92.7 

89.3 

85.5 

88.7 

88.7 

68.7 

87.2 

85.7 

86.0 

86 .5 

88.7 

90.7 

92.2 

93.8 

95.7 

92.5 

88.0 

84.2 

86.4 

90.1 

9 C .9 

90.9 

63.9 

87.1 

85.4 

86 .9 

89.5 

90.2 

93.1 

94.3 

96 . 1 

92.9 

88.1 

84*6 

67 .4 

93.6 

95.4 

95.6 

93.9 

91.1 

87.1 

87.1 

88.3 

89.9 

93.1 

93.4 

95.8 

92.9 

89.6 

84.8 

85 .5 

89.5 

90.2 

90.0 

88.2 

86.5 

65.3 

84,3 

86.8 

89.3 

90.6 

92.6 

93.8 

91.3 

86.8 

82.0 

84 .8 

90.1 

90.8 

91.6 

89.6 

88.6 

85.3 

83.5 

87.3 

88.3 

90.5 

92.2 

94.0 

92.0 

86.8 

82.6 

82 .0 

88 . 3 

89.3 

90.1 

68.3 

87 . 1 

83.1 

82.1 

85.1 

86.3 

88.8 

90.0 

92.1 

89.0 

85.6 

80.4 



TABLE V. - Concluded. 


(d) 90 Percent of design speed. 


FREQUENCY 

10 

20 

/JNGLE, DEG 

33 40 50 60 70 8C 90 ICO 

110 

120 130 140 

150 

160 




l/3-'OCTAVE PAND SOUND PRESSURE LEVELS (SPL) 

ON 

45.7 METER RADIUS 




50 

79.0 

76.0 

79.2 

82.5 

80.7 

82.2 

82.7 

79.3 

81 .2 

83.5 

82.7 

85.2 

82.5 

83.0 

85.5 

87.9 

63 

77.0 

79.0 

77.5 

77.3 

77.3 

77. 3 

77.3 

77.5 

78.0 

78.0 

80.5 

61.0 

83.0 

85.3 

87.0 

89.4 

80 

79 .5 

80.8 

78.5 

77.0 

76.3 

76. 0 

77.5 

77.5 

79.0 

8C.0 

83.3 

83.8 

66.3 

87.8 

89.8 

90.6 

100 

85.8 

85.3 

85.1 

84.3 

82.8 

82.8 

83.3 

83.1 

84 .6 

85.6 

87.6 

88.6 

89.3 

90.1 

92.1 

91.7 

125 

86 .3 

88 .0 

87.0 

87.0 

85.5 

86.3 

85.8 

87.3 

87.8 

88.5 

90.0 

90. 3 

91.0 

91.5 

92.5 

90.4 

160 

86«3 

86.8 

66. 1 

86. 1 

85.8 

86. 1 

6 6.6 

67.8 

88.6 

89.3 

90.6 

91.1 

90.8 

90.8 

90.1 

9C.5 

200 

65 .8 

87.1 

85.6 

83. 8 

83.6 

83.3 

84 .3 

85.1 

85 .8 

86.8 

87.8 

88.4 

89.3 

89.8 

89.8 

90.0 

250 

83.5 

85 .2 

85.7 

85.5 

85.8 

86. C 

86.7 

87.8 

89.3 

91.8 

91.8 

92.5 

92.2 

92.7 

92.0 

91.4 

315 

85.2 

86.7 

87.7 

88.7 

87.9 

87.9 

88.2 

89.2 

90.2 

91.4 

92.2 

92.7 

92.7 

92.2 

91.4 

90.8 

400 

84 .6 

85.5 

87.0 

87.8 

87.5 

88.3 

89.0 

90.0 

91.5 

93.3 

94.5 

95. D 

94.3 

92.3 

92.8 

91.6 

500 

85*5 

86.5 

86.5 

87*2 

88.2 

88. 2 

89.2 

90.5 

91 .5 

92.2 

93*2 

94.5 

95.0 

93.5 

92.2 

91.3 

630 

85.4 

86.4 

85.9 

86.9 

87.2 

87.7 

88.7 

90 .2 

90.9 

91.7 

92.7 

93.7 

95.2 

93.4 

91.4 

90.6 

800 

85.2 

86.4 

86.2 

86.7 

86.7 

86.9 

68 .7 

89 .7 

90.4 

91.9 

93.2 

94.2 

95.2 

93.2 

91 .2 

90. 3 

1000 

84.9 

86.6 

86.6 

86.4 

8 6.6 

87. 1 

88.1 

89 .6 

90.9 

91 .9 

93*4 

94.6 

95.4 

92.1 

90.1 

89.3 

1250 

85.5 

86.5 

87.0 

87.2 

86.7 

87.2 

86 .2 

89.5 

91.2 

92.5 

94.2 

95.0 

96.0 

92.2 

90.0 

88.1 

1600 

85 *8 

88 .3 

88.8 

88.3 

88.0 

87.8 

88.5 

90. 5 

92.3 

92.8 

94.8 

95.6 

97.5 

93.5 

90.8 

88.2 

2000 

87.4 

89.9 

90.2 

89.7 

89.5 

89.2 

88 .9 

91 .4 

93.2 

93.7 

96.2 

97.0 

98.9 

94.7 

91.2 

88.3 

2500 

93.6 

97.6 

9«>. 3 

ICC. 3 

100.3 

95. a 

95.1 

93.8 

95.3 

97. 1 

98.8 

99.9 

101.6 

97.8 

93.1 

90. 5 

3150 

89.4 

92.9 

93.6 

95.4 

94.4 

91.4 

91.4 

91.9 

93.9 

96.1 

97.4 

99.4 

100.6 

97.9 

93.4 

89.8 

4000 

87.9 

91 .6 

91 .6 

91.7 

93.7 

89.3 

89.4 

91.9 

93.9 

93.9 

97.7 

98.2 

99.9 

96.7 

92.2 

88.6 

5000 

89.1 

94.8 

95.3 

94.8 

94.1 

91.8 

89.6 

91.3 

92.8 

93.8 

96.8 

96.1 

98.3 

95.3 

92.1 

87.8 

6300 

87.2 

91.1 

91.4 

91.7 

90.7 

89.4 

89.4 

89.2 

91.4 

93.2 

95.2 

96.5 

97.7 

94.7 

90.7 

86.2 

8000 

86.9 

91 .7 

92.5 

93.5 

92.0 

9C.7 

88.7 

88.4 

92.5 

93.0 

95.0 

96.1 

97.4 

94.7 

90.5 

86.5 

,0000 

83.4 

89.7 

91.3 

91.2 

89.5 

88.5 

86.7 

87.2 

90.2 

91.2 

93.5 

93.8 

95.2 

92.4 

89.5 

85.1 


TABLE VI. - NOISE OF QF-IA CONFIGURATION 73 (INACTIVE 3/4-LENGTH STATOR, 
INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 


FREQUENCY 


50 

63 

80 

100 

125 

160 

200 

250 

315 

MOO 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

MODO 

5000 

6300 

8000 

10000 


[Data adjusted for standard day of 25° C and 70 percent relative humidity; 
SPL re 2x10'^ N/m^.] 


(a) 60 Percent of design speed. 

ANGLE, DEG 


10 

20 

30 MO 50 60 70 80 

90 

IOC 

110 

120 130 IMG 

150 

160 



1/i-OCTAVE BAND SOUND PRESSURE 

LEVELS 

(SPL) 

ON 

Mb .7 METER RADIUS 




71.3 

70.0 

68.0 

67.5 

68.5 

69. 1 

67.6 

67.5 

72.5 

71.3 

73.0 

71.4 

73.0 

74.1 

75 .0 

76. G 

69 .8 

70 .5 

67.3 

6M.3 

68.7 

70. 3 

68.3 

66.8 

71.3 

70. 3 

71.3 

71.4 

80.7 

74.8 

75 .8 

76.7 

70 .0 

70.3 

67.3 

65.2 

67.0 

69.2 

66.3 

67.3 

70.5 

70. 5 

71.7 

72.6 

73.7 

75.7 

76.3 

77.9 

73.0 

72.8 

72.7 

71.2 

70.3 

72.0 

72.2 

71 .2 

72.3 

73.0 

73.8 

75. 1 

75.8 

76.8 

78.5 

76.0 

7M .0 

75.3 

75.2 

73.0 

72.5 

73.3 

72.7 

72.7 

73.5 

74.8 

76.3 

76.6 

76.2 

77.3 

77.8 

77.9 

75.7 

76.2 

75.8 

73.8 

72.7 

72.8 

72.5 

73 .0 

75 .0 

73.8 

75.3 

75.4 

75.7 

76.3 

76.0 

76.7 

75 .9 

76 .9 

75.0 

71.7 

71.0 

70^ 

70.5 

71 .5 

72.7 

72.2 

73.9 

73.8 

74.9 

75.0 

75.7 

75.6 

77.1 

78.3 

76.8 

7M.8 

72.8 

73. C 

73.5 

73.5 

74.3 

74.8 

77.0 

77.0 

77.5 

76.5 

76.3 

75.0 

78.1 

78.6 

77.5 

75.5 

74.5 

74.5 

74.1 

74.3 

74 .6 

75.6 

77. C 

77.1 

77.5 

76.0 

76.3 

74.7 

77.8 

78.6 

77.8 

75.3 

7M .0 

74.3 

73.5 

74.0 

75.1 

76.8 

77.6 

78.0 

79.0 

77.6 

76.0 

74.8 

78.5 

80.0 

78.0 

75.3 

74. 1 

74.1 

73.8 

74.3 

75.0 

76.5 

77.6 

77.7 

79.0 

78.0 

75.5 

74.9 

78 .2 

80.2 

78.6 

76.1 

74 .6 

73.7 

74.1 

74.1 

75.1 

76.9 

77.6 

78.0 

79.4 

79.1 

75.9 

74.3 

78 .9 

80 .6 

79.8 

77.8 

75.9 

74.8 

74.6 

74.4 

75.3 

77. 3 

78.3 

79.0 

81.1 

80.9 

76.4 

74.5 

79. M 

81.0 

79.9 

78.0 

76.2 

74.5 

74 .2 

74,2 

75.5 

77.0 

78.5 

79.1 

81.5 

8C.7 

76.0 

74.4 

80.7 

82.9 

81.7 

79.5 

77.7 

76.0 

74.7 

75.0 

76.9 

78.5 

80.0 

80.5 

83.2 

81.5 

77.5 

74.9 

87 .2 

91 .2 

89.3 

8 8.0 

84.8 

83.3 

79.8 

79 .2 

80.5 

82.7 

85.7 

87.1 

90.2 

88.0 

83.2 

79. 1 

93 .0 

98.7 

96.0 

9M.8 

91.2 

89.8 

85.7 

84.2 

85.5 

87.8 

91.5 

92.4 

96.3 

95.3 

90.0 

85.2 

81 .9 

85. M 

85.1 

83.2 

81.1 

79. 1 

76.1 

76.2 

77.7 

80.2 

82.2 

83.3 

85.6 

83.4 

78.7 

76.1 

83.0 

86.8 

86.0 

85.3 

63.3 

81.2 

76.8 

77.3 

79.0 

81.8 

83.6 

85.6 

87.5 

86.2 

80.7 

76.4 

85 .0 

89.7 

88.9 

89.3 

87.2 

84.4 

79.9 

79 .4 

80.7 

83.5 

85.7 

87.3 

90.4 

89.2 

83.7 

78.9 

79.5 

85.5 

86.5 

85.5 

82.3 

79.8 

76.1 

75 .8 

77.8 

79.6 

82.5 

83.4 

86.1 

84.6 

80.3 

76.4 

79.0 

8M .8 

85.3 

83.7 

81.3 

80.8 

74.3 

74 .5 

75 .7 

78 .5 

80.5 

83.5 

85.0 

85.0 

78.3 

73.9 

75 .9 

8M .5 

83.5 

83.5 

81.9 

80.2 

73.5 

73.7 

75.7 

78.0 

80.3 

81.3 

84.3 

82.5 

78.5 

73.0 

72.1 

82.3 

81.7 

81.3 

79.5 

77. 7 

71 .2 

71 .0 

72.1 

75.3 

77.1 

79.0 

81.7 

80.5 

76.7 

70.4 



TABLE VL - Continued. 


(b) 70 Percent of design speed. 


FRECUruCY 

1 c 

? - 

/>N6LE:* DE6 

HD 50 60 7G 80 93 

ICO 

f 

110 

120 130 1<I0 

150 

160 




1/i-OCTAVL Band sound pressure levels 

(SPL) 

ON 

45.7 METER RADIUS 




5C 

73 .7 

74 .9 

72.6 

73.6 

70. 4 

7 3.7 

72.7 

73.4 

73.1 

73.4 

74.2 

74.8 

76.1 

77.7 

78.7 

80.9 

63 

7? .5 

72 .6 

7 ”'.6 

7 ^ . j 

69.5 

71. C 

71.6 

72.1 

71.1 

72.3 

73.0 

74.6 

82.0 

78.5 

80.0 

80.7 

ec 

74 .6 

75.9 

73. 3 

72.1 

72.8 

70.6 

71.3 

71.9 

71.6 

73.3 

74,4 

76.8 

78.4 

79.9 

ai.i 

82*6 

100 

78 .1 

78.9 

77.2 

76.4 

74.4 

74.2 

73.4 

74 .7 

75 .4 

76.7 

77.7 

79.8 

61.1 

81.7 

82.9 

83.6 

12S 

79 .1 

81 .5 

61.6 

fcl.l 

78.6 

77.6 

77.5 

77.5 

79.5 

8C.0 

80.3 

82.2 

82.5 

83.3 

83.3 

81.8 

160 

79.2 

8"'. 1 

79.1 

76.6 

76.7 

77,6 

77.9 

78.9 

79,7 

78.9 

80.2 

81.0 

80.9 

81.6 

80.9 

81.3 

7 n n 
u 

79.1 

80.7 

77. 7 

75.2 

75.4 

75.2 

75.2 

76 .2 

76.2 

76.1 

76.9 

78.5 

79.4 

80.2 

80.6 

79.6 

?50 

79.6 

81 .2 

7«^.l 

77. 7 

76,6 

76.9 

77.4 

78.9 

79.7 

80.6 

81.7 

82.6 

82.7 

82.4 

81.2 

80.3 

31 S 

78 .5 

bC .6 

7^.1 

78.8 

77.3 

78.6 

78 .6 

60.1 

80.3 

61.1 

81.8 

82.6 

62.0 

81.6 

81.0 

79.9 

*400 

79 .4 

8 0 . 4 

81.1 

79.7 

77.7 

78.9 

78.7 

80.4 

83.6 

81.7 

82.7 

83.8 

83.9 

62.7 

81.1 

79.9 

500 

b 0 ♦ 6 

82.1 

8 1.6 

8C. 1 

78.3 

79. 1 

79.6 

61 .1 

81.3 

81.8 

82.4 

83.2 

84.4 

83.6 

80.9 

80.1 

630 

79 .9 

82.6 

8 1.2 

79,7 

76,7 

78.2 

78.7 

60.1 

80,6 

82.1 

82.7 

83.7 

84.9 

83.7 

80.2 

78.8 

80? 

80 .0 

82 .5 

80.1 

8C.G 

7b. 1 

78. 3 

79.0 

80.1 

83.6 

82.5 

82.8 

84.4 

85.5 

84*5 

80.3 

78.9 

lOOG 

60.8 

82.6 

82.3 

61.6 

79.4 

76.6 

78.8 

bC.3 

81.4 

82.3 

82.9 

84.5 

85. 8 

83.9 

79.9 

78.6 

12 5 0 

81 .6 

84.3 

67.5 

8 2.0 

79.3 

78.8 

79.1 

8C.8 

82.3 

83.0 

83.8 

85.2 

86.8 

84.1 

80.6 

78.8 

1600 

83.4 

86.2 

6 5.6 

8 4.1 

82.1 

80.2 

8C.1 

81 .2 

83.2 

84.1 

85.4 

86.0 

88.4 

85.2 

81.2 

78.8 

2C30 

93 .e 

97.5 

98.1 

97.0 

94.5 

91.1 

89.3 

88.6 

90.8 

91.3 

93.8 

97.1 

98.8 

96.5 

92.1 

87.0 

250C 

B7 .7 

91 .C 

91.7 

9C.8 

88.3 

85.5 

83.7 

83.9 

86 .2 

86.7 

89.2 

91.3 

93.2 

91.2 

87.2 

83.6 

3150 

63 .8 

87.6 

87.3 

87.3 

84.8 

83.5 

ei.o 

82.6 

84.1 

86.0 

87.0 

89.1 

90.1 

88.1 

82.3 

79.2 

4000 

85 .9 

92 .2 

92 .9 

92.5 

9 1.0 

88.5 

84.7 

85.3 

86.1 

88.1 

90.3 

91.2 

94.0 

90.8 

85.7 

8 1*6 

500 0 

81 .6 

8P .3 

89.3 

68.8 

86.6 

83. 8 

81.1 

82 .1 

83.9 

84,8 

87.6 

88.2 

91.3 

67.8 

83.8 

80.2 

63G3 

82.1 

68.5 

89.8 

88.5 

87.0 

87.3 

8C .8 

81 .1 

81.8 

84.5 

85.8 

88.8 

89.6 

89.0 

82.0 

77.9 

8000 

78 .3 

87.2 

67.2 

87.4 

65.7 

84.2 

78.7 

80.2 

82.1 

83.9 

85. 1 

86.2 

88.7 

86.0 

81.7 

76.9 

0000 

75 .1 

o 5 .6 

85.8 

65.8 

83.7 

82.4 

76.7 

77.9 

78.7 

81.1 

82.9 

84.1 

86.1 

84.2 

79.9 

74.0 



TABLE VI. “ Continued 


FREQUENCY 


50 

63 

80 

100 

125 

160 

200 

250 

315 

*100 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

ICOOO 


(c) 80 Percent of design speed. 

ANGLE , DEG 


1C 

20 

3G SC 60 7D 8C 

90 

ICO 

no 

120 130 140 

150 

160 



1 /3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

ISPL > 

ON 

45.7 METER RADIUS 




82 .2 

75.9 

82.6 

78.2 

83.9 

79.9 

8 3.7 

6C.6 

82 .9 

82.9 

81 .2 

81.8 

81 .7 

81.7 

83.1 

83.8 

74.2 

75 .0 

74.3 

73.0 

7 3.0 

75. 5 

73.7 

75.2 

75.3 

76. 3 

77.2 

77.9 

83.3 

82 .0 

63.5 

89 .9 

75. 5 

77.1 

74.3 

73.3 

73.1 

74.8 

72.8 

73.6 

75.5 

77.3 

78.5 

79.1 

81.8 

82.6 

65.6 

86.7 

80.5 

81.0 

80.0 

78.8 

79. Q 

79.7 

77.5 

77.8 

8 0.8 

81.0 

82. C 

83. 1 

84.8 

85.7 

87.3 

87.2 

81.9 

82.9 

83. 3 

81 .3 

8 J.4 

8 2. 1 

80.9 

81.9 

83.8 

63.8 

85.4 

85.8 

86.9 

87.3 

87.8 

87.0 

81 .8 

82.4 

82.9 

61.8 

81.3 

82.9 

82.9 

63.8 

65.3 

84.9 

85.8 

86.9 

85.9 

65.9 

86.6 

86.2 

82.1 

83.6 

81.6 

79.8 

80.9 

80.3 

80.4 

81.6 

82.6 

62. 3 

82.9 

83.5 

89.9 

85.8 

65.9 

85.2 

80.7 

82.7 

82.0 

81.7 

8 1.9 

82.4 

82.5 

63.7 

86.2 

87.2 

88 .C 

88.9 

88.9 

88.9 

88.0 

86.2 

81 .0 

82.7 

82.7 

83.7 

83.7 

84.0 

84.0 

85.5 

87.7 

87.5 

88.4 

89.1 

88.9 

88.9 

87.0 

86.3 

82.2 

83.7 

84 .2 

83.6 

83.4 

84.6 

84.4 

65.2 

87.1 

8B.6 

89.6 

90. 5 

90*6 

89.6 

88.1 

86.3 

83.9 

84.6 

85.1 

84.3 

84.4 

84.8 

85.1 

86 .6 

88 .4 

88.8 

89.1 

89.5 

90.3 

89.9 

87.3 

86.2 

82.7 

84 .8 

85.3 

84.3 

83.2 

83.8 

84.2 

85.5 

87.3 

87. 8 

89. C 

89.9 

90.7 

89.2 

86.3 

85.0 

82.7 

85 .2 

85.8 

84.8 

83.7 

85. 7 

84.5 

85.7 

87.3 

88.3 

89.2 

90.3 

91.5 

90.0 

8 6*0 

89.7 

82.9 

85.4 

85.9 

64.6 

83.8 

83.4 

84.3 

85 .4 

87.8 

88.1 

89.6 

90.5 

91.6 

89.3 

85.6 

89.3 

83.6 

86.5 

86.8 

85.7 

84.5 

83.5 

84.1 

86.0 

8 7.8 

88.6 

90.1 

9C.7 

92.5 

89.6 

86.0 

83.7 

84 .5 

87.8 

88.5 

67.1 

85.8 

85.1 

85. 1 

86.1 

88.5 

89.5 

91 .C 

91.9 

93.6 

9C.5 

86.5 

83.9 

87.0 

90.5 

91.9 

91.2 

89.5 

88.0 

86.4 

88.3 

90.8 

91.8 

93.3 

93.8 

96.9 

91.7 

88.0 

85.1 

95.5 

100.5 

102.2 

102.5 

100.7 

98.0 

94 .4 

93.4 

95.2 

95.7 

97.9 

99.2 

103.2 

98.7 

99.0 

9C.6 

86.2 

90.4 

90.9 

9C.5 

89.0 

87.9 

86.0 

88.2 

89.9 

91.9 

92.9 

95.0 

96.7 

93.9 

80.2 

85.0 

85.7 

91 .4 

91.7 

91.2 

89.9 

88.1 

B6.2 

88.4 

90.6 

92. 0 

99.0 

99. 3 

96.7 

92.8 

88 .9 

89.8 

87.0 

94.7 

97.7 

97.5 

95.7 

92.5 

90.2 

68 .8 

89.7 

9C.5 

93.8 

94. C 

97.5 

93.0 

89.3 

85.8 

84 .0 

90 .2 

91.6 

9C . 1 

83.7 

88.8 

84.1 

65.5 

87.5 

89.2 

91 .0 

93.3 

99.2 

92.7 

86.5 

82. 3 

82 .2 

91.6 

91.8 

92.0 

91.1 

90. 3 

85.0 

85 .6 

87.9 

89.9 

91.1 

91.9 

99 . 1 

9C.6 

87.0 

81.9 

78.2 

88.8 

89.5 

89.3 

87.6 

36.6 

81 .8 

83.1 

84.8 

66.8 

88.3 

89.3 

91.1 

68.9 

89.6 

79.0 



TABLE VI. - Concluded. 


(d) 90 Percent of design speed . 

FRLCUCNCY ANGLff DEG 



1 : 

*■ 

3 J 

MO s: 60 70 8C 

1/3-OCTAVE BAND SOUND PRESSURE 

90 

levels 

ICO 

«SPU 

no 120 130 IMO 

ON <*5.7 METER RADIUS 

150 

160 

bG 

61 .0 

76.3 

77.3 

£1.3 

79,3 

83.1 

60 .6 

77.8 

81.6 

81.3 

81.6 

82.9 

83.3 

84.8 

86.3 

87.5 

63 

76 .8 

77 .8 

76.3 

75.8 

76.6 

76.6 

77.4 

76.4 

79.4 

78.1 

79.9 

81.5 

85.3 

85.4 

87.3 

88.2 

8C 

79,3 

81.1 

7^.1 

75.1 

76.4 

75.9 

76.2 

77.1 

ac.3 

79.9 

BI ,8 

83.2 

85.4 

87.3 

89.3 

90.3 

130 

65 .6 

c 5 . 6 

83.6 

83.0 

82.6 

83.1 

81.0 

62 .5 

83.5 

84.5 

85.8 

87.6 

89.0 

90.1 

91.1 

91.5 

12S 

86 ,2 

86 .8 

86.5 

65 . 3 

84.7 

85.2 

8 5*2 

66.2 

86.8 

87.5 

89.2 

89.6 

90.8 

91 .2 

91.8 

90,6 

163 

85.C 

8 6.5 

86. 1 

6 5 • 3 

85.6 

87.3 

87.3 

88.3 

88.6 

89.3 

89.8 

90.7 

91.0 

9C.0 

90.0 

90.7 

2Z0 

65.0 

87.0 

85.3 

83.5 

84.3 

64.3 

84 .2 

65.5 

86.0 

86.3 

87. C 

88.1 

89.3 

89.7 

90.0 

89.7 

253 

83 .4 

8 5.9 

85.2 

64.9 

85.6 

86.2 

86.6 

67.7 

89.7 

90.6 

91.6 

92.3 

92.6 

93.1 

92.4 

90.8 

31b 

84 .7 

86 .2 

86.7 

67.1 

87.7 

87.9 

88.9 

90.1 

91.2 

91.9 

92.6 

92.8 

92.6 

92.1 

91,6 

90.5 

M jG 

85 .8 

87.1 

87.6 

67.3 

87.3 

88.4 

89.4 

90.4 

91.8 

93.6 

95.1 

95.2 

94.9 

92.6 

91.9 

90.7 

b03 

67.1 

8 8.5 

87. B 

67.3 

89,5 

89.3 

90 .□ 

91 .5 

92.1 

93.5 

93.8 

94.2 

95.8 

93.5 

92.3 

90.8 

630 

8 6.8 

88.2 

37.8 

67.8 

67.7 

88.5 

89.5 

90.8 

92.2 

93.2 

94. C 

94.8 

95.8 

92.8 

91.0 

90.0 

F w j 

86 .5 

88.3 

8 8.5 

68. 3 

87.7 

88.5 

89.5 

90.5 

92.2 

93.7 

94.8 

95.6 

96.2 

93.7 

90.8 

89.7 

133 3 

B6 .6 

88 .4 

88.1 

88. 3 

87 .8 

87.8 

88.9 

9C. 1 

92.3 

93.1 

94.3 

95.7 

96.4 

92.9 

90.1 

89.0 

125C 

B 6 . 8 

89 ,0 

89.3 

6 8.3 

87.7 

88.2 

89.0 

90.5 

92.7 

93.7 

94.8 

95.9 

97.3 

93.7 

90.5 

88.6 

1633 

67 .5 

9C.2 

90.2 

69.7 

88.2 

88.3 

89 .0 

90 .8 

92.8 

93.7 

95.8 

96.3 

98.7 

95.2 

91.0 

88.4 

203C 

85 .8 

91 .3 

92.0 

91 .3 

90 .0 

89.7 

89.7 

91.7 

94 .0 

94.8 

97.2 

97.1 

99.8 

95.7 

91.8 

88.7 

2SG3 

96.9 

133.6 

101.1 

lul . 7 

99.4 

98.4 

94.7 

94 .2 

95.9 

97.4 

99.7 

101.3 

1Q3.1 

97.7 

93.6 

90.8 

3153 

94 .3 

98.3 

98 . 4 

99. J 

96. 7 

95.9 

92.5 

93.2 

94 .7 

96.7 

98.7 

100.8 

102.4 

99.6 

94.6 

90.8 

4CC3 

88 .3 

92 .3 

92.8 

92.4 

9 1.8 

9C. 6 

69.9 

92.5 

94.6 

95.8 

98.3 

98.4 

100.4 

96.4 

92.4 

88.4 

5C03 

68 .3 

94 .5 

9 . 9 

95 . 5 

93.9 

92.2 

90 .2 

91 .5 

93.3 

94,5 

97.3 

97.0 

99.5 

94.9 

91.7 

88. 1 

6 30 0 

87.2 

9 3 .0 

94 .S 

93.3 

91 .7 

91 .7 

£3.3 

9C.3 

91.5 

93.8 

95.7 

97.7 

97.8 

96.4 

90.5 

86.5 

8033 

34 .4 

93 .3 

93.1 

93.8 

91.8 

91.5 

87.5 

90.1 

92.3 

93.6 

95.5 

96.0 

97.6 

93.6 

90.8 

86.0 

1CC3C 

80 .2 

93 .3 

9 0.3 

9C.4 

38. 6 

8 6.3 

84.8 

87.9 

89.1 

91.1 

93.1 

93.1 

94.9 

91.8 

88.4 

63.3 


09 

00 



TABLE Vn. - NOISE OF QF-IA CONFIGURATION 74 (INACTIVE 3/4-LENGTH STATOR, 

ACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted for standard day of 25° C and 70 percent relative humidity; 

SPL re 2x10"^ N/m^.] 


(a) 60 Percent of design speed. 


FREQUENCY 

ID 

20 

/SNRLE, DEG 

30 40 50 60 70 80 90 

ICO 

110 

120 130 IMD 

150 

160 




l/3-0CT«VE BAND SOUND PRESSURE LEVELS 

<SPL ) 

ON 

METER radius 




50 

66 .7 

66.5 

67.5 

67.0 

65.2 

65.4 

66.5 

66 . 5 

68 .7 

6^.0 

69.7 

69. 1 

69.9 

72.4 

73,9 

74.4 

63 

65 .3 

68 .7 

65.5 

64.2 

67.2 

67. 7 

66.3 

66.2 

68.5 

67.5 

68, C 

69.2 

70.5 

72.3 

73.5 

75.2 

80 

67.5 

70.3 

67.3 

65.2 

65.5 

65.5 

64.5 

65.3 

66.7 

67.5 

69.7 

70.9 

73.0 

74.2 

75.7 

76.7 

100 

72.7 

73 .4 

72.7 

71 .9 

70 .4 

70.9 

70.5 

69.5 

73.2 

71. 7 

72. 7 

73.8 

75.2 

76.0 

76.7 

77.4 

125 

73.5 

75.7 

75.7 

74.7 

73.2 

73. 2 

71.8 

72.2 

73 .2 

74.3 

75.6 

75.8 

75.8 

76.0 

77.2 

76,9 

160 

74 .4 

76 .1 

75.2 

73.2 

72.1 

71 . 9 

72.9 

72.1 

73.9 

73.7 

74,2 

75.1 

75.4 

75.9 

75.1 

75.6 

200 

74 .0 

76.7 

74.4 

7C.9 

69.7 

70. 0 

70.2 

70.2 

71. C 

71.7 

72.9 

73.6 

74.0 

74.0 

75.0 

74.9 

250 

74 .8 

76.8 

74.8 

74.5 

71.5 

72.2 

72.3 

73 .8 

74.8 

75.7 

76.8 

77.1 

77.2 

76.3 

75.8 

74.9 

315 

75l2 

76.7 

74. B 

74.8 

73.2 

73.5 

73.5 

74.3 

75 .0 

76.0 

lb. 7 

77.4 

76.3 

76.0 

76.2 

74.7 

*400 

73 .6 

75.6 

75.2 

73.1 

71.4 

73.2 

73.2 

73.9 

75.4 

76.7 

77.4 

78.0 

78.2 

77.1 

75.6 

74.3 

500 

73.8 

75 .8 

74.3 

72.6 

71.5 

72.3 

73.3 

74 .C 

75.0 

76.1 

76.6 

77. 1 

78.3 

7B.0 

75.3 

74,0 

630 

71 .5 

74 .2 

72.7 

71.7 

70.9 

71.4 

72.4 

73.4 

75.0 

76.2 

77. C 

78.1 

78 .9 

78.9 

75 .4 

73.4 

800 

70.1 

72.1 

71.1 

7C. 9 

70.4 

71.6 

72.7 

73 .4 

74 .9 

76.6 

77,6 

79.2 

80.6 

80.4 

76.2 

74.1 

1000 

69.4 

70.7 

70.1 

69.7 

69.7 

70.4 

71 .9 

73.1 

75.1 

76.6 

77.7 

79.2 

80.9 

ec. 1 

75.7 

73.5 

1250 

69.1 

70.6 

7C.Q 

69.1 

69.6 

7C.3 

72.3 

73.9 

76.6 

77,8 

79.3 

80. 2 

82.5 

80.5 

77.1 

73.7 

1600 

74 .3 

77.0 

74.8 

73.7 

73.3 

75. 5 

77.3 

76.8 

80.7 

84.0 

84 , E 

85,4 

89.7 

88.2 

81.8 

78.1 

2000 

78 .9 

8 1.7 

79.4 

78.2 

77.5 

80.3 

81.3 

79.2 

8 5.2 

88.9 

88.9 

89,6 

95.2 

94.5 

87,4 

83.3 

2500 

69.5 

72.0 

70.3 

6«».3 

69.3 

69.6 

71 .3 

74 .0 

77.3 

1^.1 

81.3 

8 2*6 

84*8 

82.3 

77.5 

73.7 

3150 

73.5 

77.2 

75.3 

73.5 

71.5 

71 . 1 

72.8 

76.1 

79. C 

81.5 

83.5 

85,6 

87.7 

85.8 

79.8 

75.7 

4000 

76.8 

81 .3 

7P.7 

7 8.2 

75.3 

73.4 

74.1 

77.6 

83.2 

82.6 

85.7 

86.9 

90.4 

88.1 

83.1 

76.3 

5000 

74 .9 

80 .4 

80.8 

77 .6 

73.7 

70.7 

71 .5 

74 .9 

77.7 

79.4 

82.5 

83.5 

86.5 

64.4 

79.4 

74, C 

6300 

76 .1 

81 .4 

80.6 

76.0 

75.4 

72.5 

73.1 

73.4 

75.9 

78.4 

83,6 

83.8 

84.9 

84.2 

78.3 

74.1 

8000 

74 .9 

83.6 

62. 1 

61.3 

78.1 

74 .6 

69.8 

72 .9 

76.1 

78.1 

80.1 

81.1 

84.7 

81.9 

78.1 

73.1 

:oooo 

73.4 

82.6 

81 .4 

80 .4 

77.8 

74 .2 

68 .8 

7D .9 

73.3 

75,2 

77.7 

79.5 

82.2 

60.6 

76.9 

70.8 


TABLE vn. - Continued 


(b) 70 Percent of design speed. 


FREQUENCY 

10 

^0 

ANGLE, DE6 

30 MD 50 60 70 80 90 

100 

110 

120 130 mo 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

CSPL) 

ON 

45*7 METER RADIUS 




50 

68.7 

69.2 

70.4 

70.2 

69.7 

69.7 

70.9 

71.5 

72.0 

72.7 

73.2 

74.5 

75.0 

76.0 

77.9 

79.4 

63 

67.2 

70.5 

69.8 

69.3 

69.0 

69.2 

70.0 

69.7 

70.0 

70.5 

72.7 

73.6 

75.5 

77.2 

78.8 

80.9 

80 

71 .9 

75.5 

72.9 

72.2 

72.5 

69.7 

69.5 

69 .7 

70.7 

71.9 

74.2 

75.3 

77.4 

79.2 

81.5 

82.9 

100 

75.5 

77.3 

76.7 

75.7 

74.5 

74.5 

73.5 

73.2 

74.8 

75.8 

77.3 

78.9 

80.2 

61.0 

82.8 

82.5 

125 

77.5 

81.5 

81.2 

79.9 

78.2 

77. 7 

77.9 

77.0 

78.9 

79.4 

81.4 

82.1 

82.4 

82.4 

83.4 

81.8 

160 

77.0 

79.5 

78.7 

77.8 

76.7 

77.7 

77.5 

77.5 

79.2 

79.7 

80.0 

80.9 

81.3 

80.8 

80.5 

79.9 

200 

77.2 

79.9 

76.9 

74.7 

75.2 

74.9 

75.1 

75.2 

75.9 

76.1 

77.4 

78.0 

79.6 

79.9 

60.4 

79.3 

250 

76.4 

79.8 

76.6 

76.1 

76.8 

77.3 

77.1 

78.1 

79.8 

81.1 

82.1 

82.7 

82.6 

81.6 

81.4 

80.1 

315 

75.3 

78.6 

76.8 

77.5 

77.8 

77.8 

78.5 

79.5 

80.0 

81.3 

82.0 

82.6 

82.0 

81.3 

80.8 

79.5 

400 

74.5 

77.3 

77.6 

77.1 

77.1 

78.1 

78.5 

79.3 

81.0 

82.0 

83.3 

83.5 

83.5 

82.1 

81.5 

80.2 

500 

75.3 

78.3 

78.0 

77.8 

77.8 

78.2 

79.3 

80.2 

81.2 

82.3 

82.8 

83.4 

83.8 

83.5 

81.0 

79.9 

630 

74.1 

77.3 

76.6 

76.3 

76.4 

77.6 

78.3 

79.4 

80»6 

82.1 

82.9 

83.9 

84.9 

83.6 

80.8 

78.8 

800 

72.7 

75.6 

75.6 

76.1 

77.1 

77. 1 

78.4 

79.2 

80.7 

81 .9 

82.9 

84.2 

85.6 

83.9 

80.2 

78.8 

1000 

72.1 

75.2 

74.7 

75.4 

75.7 

76.7 

77.9 

79.6 

81.1 

82.1 

83.3 

84.3 

85.6 

83.4 

79.9 

78.8 

1250 

71 .5 

74.0 

74.2 

74.0 

75.3 

76. 3 

78.2 

79.8 

82.0 

82.8 

84.2 

85.1 

86.5 

83.5 

80.7 

78.6 

1600 

72.2 

75.0 

74.7 

74.7 

75.8 

77.0 

79.0 

80.2 

82.5 

83.8 

85.7 

85.9 

88.0 

84.3 

80.8 

78.4 

2000 

79.3 

84.1 

81.2 

79.5 

80.7 

81.4 

81 .9 

85.4 

88.4 

90.4 

94.6 

96.4 

96.9 

94.8 

90.6 

85.7 

2500 

73.7 

77.5 

75.7 

75.2 

76.2 

77.0 

78.4 

81.2 

83.7 

85.9 

88.2 

90.1 

91.3 

89.3 

85.5 

81.9 

3150 

74.2 

77.9 

76.0 

75.0 

75.4 

76.5 

78.5 

81 .3 

83.3 

85.7 

87.2 

89.1 

90.2 

87.7 

82.3 

79.1 

4000 

78 .4 

84.1 

82.8 

81.6 

79.8 

78.9 

79.7 

82.7 

85.2 

87.7 

90.6 

90.8 

94.1 

89.9 

85.4 

81.3 

5000 

75.6 

82.1 

81.6 

79.4 

77.4 

76. 1 

77.7 

80.2 

82.7 

84.6 

87.4 

88.0 

90.7 

87.1 

83.4 

78.5 

6300 

77.7 

84 .5 

84.1 

81.7 

80.1 

78.7 

76.5 

79.2 

81.2 

84.1 

85.9 

88.7 

89.4 

88.2 

81.4 

78.6 

6000 

75.7 

85.1 

83.3 

82.3 

80.1 

77.9 

75.6 

78.9 

81.2 

83.9 

85.7 

85.9 

88.7 

85.5 

81.6 

77.6 

0000 

76 .«» 

66.6 

85.8 

84.9 

83.0 

80.4 

75.4 

77.3 

78.6 

81.6 

83.4 

84.9 

86.9 

83.9 

60.3 

75.2 



TABLE Vn. - Continued 


FREQUENCY 


50 

63 

80 

100 

125 

160 

200 

250 

315 

400 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 


(c) 80 Percent of design speed. 

angle, oeg 


10 

2G 

33 M3 50 60 7C 80 

90 ICO 

lie 

120 133 IMO 

15C 

16G 



1/5-OCTAVE BAND SOUND PRESSURE 

LEVELS ISPLI 

ON 

45. 7 METER RADIUS 




81 .0 

73.3 

79.6 

76.8 

80.8 

80.5 

80.1 

78.1 

77.3 

77.6 

77.3 

77.5 

79.0 

81.0 

81.8 

63,5 

72 .1 

73.3 

72.3 

71.9 

71.3 

72. 4 

72.6 

72.9 

73.9 

73.9 

76.4 

76.9 

78.9 

8C .6 

82 .6 

84.2 

74.5 

75. J 

73. C 

71.5 

71.8 

72.6 

72.5 

72.5 

74 .5 

75.7 

78.2 

76.9 

81.5 

62.7 

85.7 

86. 4 

79.3 

79.8 

79.1 

77.8 

77.6 

78.1 

77.5 

78 . i 

79.6 

8C. 8 

82. 1 

82. 7 

84.3 

65.8 

86.6 

86.4 

80.7 

83.2 

63.0 

81.0 

80. 4 

8 1. 5 

80.2 

82.2 

82.9 

84.2 

86. C 

85.6 

86.0 

86.4 

87.4 

86.4 

80 .3 

81 .8 

82.2 

81.0 

31.0 

83.0 

82.5 

83.3 

83.8 

85.2 

65.2 

85.6 

85.3 

85.2 

85 .2 

85.4 

80.3 

82.0 

80.1 

79.0 

79.8 

80. 0 

79.6 

80.5 

81.3 

81.6 

8 2.6 

83.2 

84.8 

65.5 

85.6 

84.9 

79.1 

81 .3 

80.6 

8C.6 

81.4 

82.4 

83.3 

84.1 

86.1 

87.4 

87.8 

88.4 

88.1 

88.1 

87.8 

86.5 

79.3 

81.1 

81.4 

82.8 

83.1 

83.8 

84.1 

85.3 

86.x 

87.4 

88.1 

88.5 

87.8 

87.8 

87.1 

86.1 

79 .3 

81.0 

82.0 

81.5 

82.1 

84.5 

84.5 

85.8 

87. C 

88.5 

89,6 

9C*0 

89,3 

88*8 

88.0 

87.2 

79 .8 

81 .6 

81.9 

82.1 

83.1 

84.1 

85.8 

86.9 

88.3 

88 .6 

88.6 

89.0 

89.8 

88.9 

87.8 

86. 3 

78.5 

81 .1 

81.3 

82.0 

82.0 

8 3.0 

84.5 

85.5 

86.8 

88.0 

89. C 

89.7 

90 .8 

88 .5 

86 .6 

85 .4 

78.0 

30.0 

80.7 

81.7 

81.7 

83.0 

84 .7 

65 .5 

87 .2 

88.0 

89,2 

90.3 

91 .0 

88.9 

86 .4 

85.3 

77.6 

80.3 

80.3 

6C.8 

80.8 

82.6 

84 .0 

85 .6 

87.0 

88.1 

89.5 

90.2 

91.1 

88.5 

85.6 

84.5 

76.1 

78.4 

78.7 

79.4 

80.2 

81.9 

84.1 

85.6 

87.6 

88.9 

89.9 

91.0 

92.2 

88.9 

85.7 

83.8 

75.6 

78.5 

79.1 

79.6 

80.6 

82.3 

84.3 

85 .5 

88.3 

89.3 

90.6 

91,7 

93,3 

89.8 

86.0 

83.7 

79.5 

80.1 

80.0 

80.5 

81.4 

83.5 

85.6 

87.2 

90.2 

91.7 

93.2 

94. C 

95.4 

90.9 

87.2 

84.6 

81.0 

83.8 

84.0 

84.7 

83.7 

85.5 

88 .0 

86 .7 

92.0 

94.5 

96.7 

98. 8 

100.3 

98.0 

92.0 

90. 6 

77.6 

80.4 

79.4 

79.8 

80.8 

82.3 

84.4 

87.4 

89.8 

91.9 

92.9 

94.7 

95.8 

92.9 

37.9 

84.7 

78 .8 

83.5 

82.1 

82. 1 

81.6 

82. 9 

84.3 

87 .7 

90.3 

92.2 

93.6 

94. Q 

96.3 

92.2 

87.6 

84.3 

79.6 

86 .5 

86.8 

86.7 

83.6 

82.5 

83.8 

86.3 

89, C 

9C.6 

93.3 

94.1 

96.6 

92.3 

88.8 

83.8 

79.5 

86.6 

85.2 

84.0 

82.0 

82. 1 

81.8 

84 .7 

87.5 

90.2 

91.2 

93,5 

93.3 

92.0 

86.5 

83.2 

79.3 

88.2 

86.9 

86.8 

84.4 

84.1 

81 .9 

85.5 

88.0 

90.0 

91.4 

91.9 

93.7 

92.2 

87.2 

82.6 

77.2 

89.0 

87.5 

87.3 

84 .6 

C3.4 

80.5 

83.5 

85.3 

88.0 

89. 3 

90.4 

91 .5 

88.7 

85.7 

80. 6 



TABLE Vn. - Concluded 


(d) 90 Percent of design speed . 


rREOUENCV 

10 

2D 

ANGLE, DEG 

30 40 50 60 70 80 90 

100 

110 

120 130 140 

ISO 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

»SPL» 

ON 

45.7 METER RADIUS 




50 

77.9 

76 .4 

77.0 

80.7 

77.2 

84.2 

78.7 

78.2 

79.5 

80.4 

81.5 

82.8 

83.0 

83.2 

85.4 

87.1 

63 

73.6 

76.4 

75.7 

76.1 

75.1 

76.7 

75.7 

76.1 

76.7 

77.7 

79.7 

80.5 

82.1 

84.6 

86.9 

88.0 

80 

77.5 

79.7 

77.2 

75.0 

75.7 

76.2 

75.7 

76.2 

78.3 

79.3 

81.3 

82.2 

84.7 

86.7 

89.0 

90.5 

100 

83.6 

84.2 

82.9 

82.4 

81.9 

83.4 

82.4 

82.6 

83.6 

84.6 

86.1 

86.1 

88.4 

89.7 

90.9 

90.8 

125 

84 .0 

86.4 

85.9 

84.5 

84.7 

84.9 

85.0 

85 .9 

86.2 

88.2 

88.9 

89.4 

90.2 

90.9 

91.7 

89.9 

160 

83.6 

84 .9 

85.9 

85*1 

85.2 

87.1 

86.7 

87.1 

8B.1 

88.9 

89.6 

90.0 

89.7 

89.7 

90.1 

89.4 

200 

84 .2 

86.3 

84.7 

82.8 

83.3 

83.8 

83.5 

84.5 

B5.5 

86.0 

86.7 

87.8 

86*8 

89.5 

89.5 

89.1 

250 

81 .7 

84.8 

84.3 

64.7 

85.2 

86.3 

86.7 

87.3 

89.3 

90.8 

91.3 

92.3 

92.0 

92.5 

92.3 

91.2 

315 

82.1 

84 .8 

85.8 

87.3 

86.8 

88.1 

88.4 

89.3 

90.1 

91.8 

92.6 

92.4 

92.3 

91.8 

91.3 

90.5 

400 

82.8 

85.0 

85.6 

86.0 

86.1 

88.3 

88.6 

90.0 

91.8 

93.1 

94.5 

95.2 

94.1 

92.6 

92.5 

91.0 

500 

83.5 

85.8 

86.3 

87.0 

88.3 

89.1 

90.0 

91.3 

92.5 

93.0 

93.6 

94.0 

95.1 

93.1 

92.8 

90.8 

630 

82.8 

85.8 

86.3 

86.8 

86.9 

8 8*4 

89.3 

90.6 

91.9 

92.9 

93.8 

94.5 

95.8 

92.9 

91.6 

90.5 

800 

82.2 

85.1 

85.6 

86. 3 

86.7 

88.6 

89.8 

90 .4 

92.3 

93.4 

94.6 

95.3 

96.3 

93.3 

91.3 

90.3 

1000 

81*6 

84.6 

85,2 

85.7 

85.7 

87.7 

89.2 

90.4 

92.1 

93.4 

94.2 

95.5 

96.4 

92.2 

90.7 

89.6 

1250 

80,1 

83.1 

83.8 

84.5 

85.3 

87. 1 

89.0 

90.5 

92.6 

94.0 

95.3 

95.6 

97.1 

92.7 

90.6 

88.7 

1600 

79.6 

82.8 

83.5 

84 .5 

85.6 

87. 1 

89.3 

90.5 

92.8 

94.1 

95.6 

96.4 

98.3 

94.5 

91.0 

88.5 

2000 

79.7 

82.6 

83.9 

84.9 

86.2 

88.1 

89.5 

91.6 

93.9 

95.2 

96.9 

97.3 

99.4 

95.1 

91.6 

88.8 

2500 

84 .4 

87.1 

86.7 

86.6 

87.6 

88.2 

89.9 

92.4 

95.9 

97.4 

99.9 

101.5 

102.2 

97.4 

92.4 

90.1 

3150 

82,3 

85.1 

84.4 

85.3 

86.1 

87.8 

89.6 

92.6 

94.9 

97.1 

96.6 

100.9 

101.3 

98.4 

93.6 

90.2 

4000 

81.1 

86.1 

84.9 

85.3 

86.4 

88.0 

89.7 

92.7 

94.8 

96.7 

98.5 

98.6 

100.2 

96.0 

92.8 

88.9 

5000 

82.9 

88.9 

89.6 

67.8 

86.3 

86.9 

89.1 

91.2 

93.6 

95.2 

97.1 

97.6 

98.9 

94.9 

92.3 

87.1 

6300 

81 .9 

87 .9 

87.7 

86.8 

85.3 

87.4 

87.4 

90.3 

92.2 

94.3 

96.1 

98.3 

97.7 

96.3 

91.3 

87.8 

8000 

80.8 

90.3 

88.6 

88.7 

87.0 

86. 1 

86.9 

90.5 

92.6 

95.0 

95.8 

96.1 

97.4 

93.9 

91.3 

87.2 

0000 

78 .4 

89 .7 

88.4 

88.4 

86.2 

87.0 

85.5 

88.8 

90.1 

92.4 

94.1 

94.7 

95.6 

92.3 

90.1 

84.9 



TABLE Vm. - NOISE OF QF-IA CONFIGURATION 75 (INACTIVE SHORT STATOR, ACTIVE 

INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted for standard day of 25° C and 70 percent relative humidity; 

SPL re 2x10“^ N/m^.] 


(a) 60 Percent of design speed. 


FREOUENCr 

10 

20 

ANGLE, DEG 

30 <*0 50 60 70 80 90 

100 

110 

120 130 140 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

tSPLI 

ON 

45.7 METER RADIUS 




50 

72 .0 

71 .2 

69.5 

76.9 

71.9 

69.5 

73.0 

74 .5 

79.4 

73.2 

75.9 

76.3 

73.2 

73.4 

73.9 

78.4 

63 

69 .4 

69.7 

67.4 

76.0 

72.2 

68.9 

71.9 

73.7 

79.0 

70.0 

72.7 

74.0 

80.0 

73.7 

75.4 

8 1.9 

80 

71.5 

72.0 

69.5 

74.9 

70.4 

68.2 

71.4 

71.7 

76.9 

69.4 

72.0 

73.3 

74.9 

74.7 

76.7 

77.9 

100 

76 .0 

75 .5 

75.4 

75.2 

73.4 

72.4 

72.2 

72.9 

76.5 

71.0 

74.7 

75.5 

76.0 

76.7 

78.2 

78.1 

125 

78.9 

79.8 

78.8 

78.1 

76.6 

74.8 

75.1 

73.9 

75.9 

75.4 

76.6 

77.5 

77.9 

77.6 

78.8 

78.5 

160 

80 .0 

80 .5 

79.0 

77.7 

76.5 

75.4 

76.7 

75.2 

77.0 

76.2 

77.2 

78.3 

77.2 

77.9 

77.9 

77.7 

200 

79 .0 

79.7 

77.9 

75.2 

74.2 

73.7 

74.4 

74.0 

75.4 

75.5 

76.2 

77.0 

78.2 

76.9 

77.7 

77.1 

250 

80.6 

81.3 

79.3 

77.1 

76.3 

75.3 

75.9 

76 .6 

80.1 

80 . 6 

82.9 

82.4 

82.1 

80.3 

78.3 

76.6 

315 

80.7 

79.7 

78.2 

77.7 

77.5 

76.8 

77.2 

77.2 

80.3 

80. 5 

82.0 

82.6 

81.5 

79.3 

78.5 

76.9 

400 

78.1 

77.3 

77.3 

76.6 

75.5 

75.6 

76.5 

77.6 

80.0 

81 .6 

82.6 

83.4 

82.8 

81.1 

78.1 

76.2 

500 

78 .1 

77.6 

76.5 

74.8 

74.1 

75.5 

76.3 

77.3 

8 0.6 

82.0 

83.1 

83.9 

82.8 

80.5 

77.8 

76.2 

630 

76.4 

76.3 

74.8 

73.8 

72.8 

73*6 

74 .8 

75.8 

77.9 

80.3 

61.1 

81.7 

81 .8 

80.6 

77.4 

75.8 

800 

73.7 

73.9 

73.1 

72.9 

72.2 

72.9 

74 .4 

76 .1 

77.4 

80.4 

81.7 

82.2 

82.7 

81.9 

76.7 

75.1 

1000 

71 .8 

71 .3 

71 .0 

71.3 

71.0 

72.0 

73.5 

74.8 

77.3 

79.3 

80.8 

82. 1 

82.3 

81.5 

76.2 

74.6 

1250 

71 .7 

70.9 

70.7 

70.4 

70.2 

71.7 

73.5 

75.2 

77.5 

79,4 

81.9 

62.8 

83.4 

82.0 

77.4 

74.4 

1600 

78 .1 

77.4 

75.1 

73.2 

73.1 

73.6 

75^.9 

77 .4 

80.9 

82.6 

85.1 

86.2 

89.2 

86.9 

81.9 

77.6 

2000 

83.5 

85.0 

81.5 

79.0 

79.2 

78.2 

80.7 

81.8 

86.8 

88.5 

91.7 

92.8 

96.5 

96.0 

90.7 

85.2 

2500 

73.1 

72.2 

71 .2 

70.6 

70.4 

70.9 

72.9 

75 .4 

78.7 

81.6 

83.2 

85.0 

86.7 

84.0 

78.9 

75.4 

3150 

77.8 

76 .1 

74.1 

72.8 

71 .8 

72. Q 

73.3 

77.1 

79.5 

63.1 

84.3 

66.4 

67.6 

85.8 

80.5 

76.7 

4000 

82.2 

81.4 

80.0 

78.7 

75.5 

74.1 

75.x 

78.3 

81.1 

83.8 

86.8 

87.9 

91.0 

89.8 

84.2 

79.0 

5000 

80.1 

79 .6 

78.3 

77.3 

73.0 

71.1 

72.3 

75.8 

78.5 

8C.8 

84.0 

84.1 

87.3 

84.8 

80.8 

75.2 

6300 

82.1 

81 .6 

80.1 

78.4 

75.2 

73.3 

70.8 

74.5 

77.0 

81.3 

81.6 

84.8 

85.8 

84.1 

79.5 

76.2 

BOOO 

81 .7 

82 .5 

82.2 

80. 0 

77.2 

73.5 

70.3 

74.0 

77.2 

79.2 

80.8 

82.1 

85.0 

83.5 

79.2 

73.3 

lOOOO 

81 .0 

81.4 

81.2 

79.7 

77.9 

73.8 

69.5 

71.5 

74.0 

77.0 

78.7 

80.2 

82.4 

80.7 

77.5 

71.5 



TABLE Vin. - Continued. 


FREQUENCY 


50 

63 

80 

100 

125 

160 

200 

250 

315 

400 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8030 

10030 


(b) 70 Percent of design speed. 

ANGLE * DEG 


10 

20 

30 40 5 D 60 70 80 

90 

100 

110 

120 130 140 

150 

160 



1 / 3 -OCTAVE band sound PRESSURE 

LEVELS 

fSPLI 

ON 

45*7 METER RADIUS 




74 .7 

72.9 

73.9 

72.6 

72.6 

72.6 

73.9 

74.7 

75.6 

76.1 

75.6 

76.8 

76.1 

77.9 

79.2 

80.3 

72.5 

72.9 

72.9 

72.0 

71.9 

72.9 

73.9 

73.2 

72.2 

73.7 

74.4 

75.6 

81.7 

78.5 

79.4 

82.9 

76.6 

76.9 

74.2 

72.1 

72.1 

71.9 

73 . 1 

72.7 

71.9 

73.9 

74.7 

76.7 

78.2 

79.9 

81.7 

82.5 

80 .7 

80.4 

78.4 

77.2 

75.7 

76.4 

75.1 

75.9 

77.1 

77.1 

78.1 

79.0 

81.2 

81.9 

83.4 

83.3 

83.1 

83.6 

82.6 

81.1 

80.3 

80.4 

80.1 

78.1 

80.6 

81.3 

82.6 

83.4 

83.3 

84.1 

84.8 

83.6 

84.2 

84.9 

83.7 

84.1 

81.1 

81.4 

81.7 

81 .9 

83.2 

83.1 

84.4 

84.7 

84.1 

84.6 

84.2 

84.1 

83.7 

84.2 

81 .4 

79 .6 

79 .9 

80.1 

79.7 

81.2 

81.1 

81.9 

82.9 

83.5 

84.9 

84.1 

83.4 

82.8 

82 .0 

84.0 

82.2 

8 C .5 

81.3 

81.2 

82.7 

84.0 

85.8 

87.8 

89.0 

89.3 

89.2 

86.8 

84.0 

82.0 

81 .0 

81.3 

81.5 

ai .7 

83.0 

83.2 

83.7 

85.0 

86.8 

88.3 

89.3 

88.9 

88.2 

86.0 

84.3 

83.4 

79.6 

80.6 

80.3 

8 C .3 

80.5 

81.5 

83.0 

84.6 

86.5 

88.0 

89.3 

90.5 

89.6 

87.3 

83.8 

82.0 

79.6 

80.3 

79.8 

78.5 

80.1 

81.5 

83.0 

84 .3 

87.0 

89.0 

90.0 

91.0 

90.0 

87.1 

84.1 

83.0 

78 .2 

79.2 

78.2 

78.2 

78.6 

79.7 

81.7 

82.9 

85.1 

87.6 

88.4 

88.8 

88.6 

87.1 

83.1 

81.6 

76 .2 

77.2 

77.2 

77.5 

78.0 

78.8 

81.2 

82.5 

84.2 

86.8 

88.5 

88.8 

89.0 

87.3 

82.8 

80.9 

75.6 

76.1 

76.1 

76.2 

76.6 

77 . 7 

79.6 

81 .2 

83.9 

86.1 

87.2 

88.8 

88.4 

86.6 

81.6 

80.3 

74 .6 

75 .3 

75.4 

75.3 

75.8 

76.9 

79.9 

81.8 

84.1 

85.9 

87.9 

89.2 

88.6 

86.1 

81.9 

80.0 

75 .8 

76.1 

75.7 

75.9 

77.2 

77.6 

80.7 

82.2 

85.2 

86.9 

88.8 

89.5 

90.4 

86.6 

82.7 

80.0 

82 .2 

83.1 

81.7 

80.2 

81.1 

81 .9 

84 .0 

86 .2 

89.6 

91.4 

96.1 

95.8 

98.9 

95.1 

89.2 

86.5 

78 .9 

79.6 

78.4 

77.7 

78.6 

79.2 

81.4 

83.9 

87.1 

89.7 

92.4 

93.2 

95.7 

92.9 

88.2 

85.3 

78 .8 

78.2 

76.7 

75.7 

76.5 

77.3 

79.5 

82.8 

85.8 

88.8 

89.8 

91.6 

92.2 

88.8 

84.0 

81.4 

83 .0 

83.4 

32.4 

81.2 

79.4 

78.5 

80.5 

84.1 

86.5 

88.8 

91.3 

92.1 

94.5 

91.9 

86.4 

82.1 

81.6 

82.0 

81.1 

8 C .5 

77.3 

76.6 

78.8 

81 .6 

85.0 

87.0 

89.6 

90.1 

93.0 

90.5 

85.8 

80.6 

84.9 

85.2 

83.6 

82.6 

80. 1 

79.4 

77.4 

80.2 

82.9 

86.9 

87.7 

90.7 

90.7 

87.7 

83.5 

81.0 

83.1 

84.4 

84.3 

82.3 

79.5 

77.6 

75.9 

80.1 

83.3 

85.4 

87.1 

88.2 

90.6 

87.8 

83.6 

78.6 

83.6 

85.1 

85.1 

84.2 

81.3 

78.7 

75.2 

78.0 

80.0 

83.2 

84.9 

86.2 

87.5 

84.5 

81.4 

77.1 



TABLE VIE. - Continued 


FREOUTNCY 


50 

63 

80 

IDC 

125 

160 

200 

250 

315 

400 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 


(c) 80 Percent of design speed. 

ANGLE, DEG 

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 

1/3-OCTAVE BAND SOUND PRESSURE LEVELS CSPU ON 45.7 METER RADIUS 


81.8 

78.5 

79.5 

82.3 

79.8 

82.5 

78 .5 

80.0 

73 .8 

74.5 

74.8 

74. C 

74.0 

74.8 

75.0 

76.0 

77. C 

77.0 

75.3 

73.5 

73.5 

74.3 

74 .0 

75 .5 

83 .1 

80.8 

80.1 

79.8 

78.6 

79.8 

78 .8 

79.3 

83 .0 

S3.0 

82.0 

82.0 

82.0 

82.8 

82.0 

83.0 

81 .8 

82*8 

8 3. 3 

82. 3 

82.0 

85.5 

85.3 

66.3 

82 .8 

84.3 

84 .0 

82.5 

83.0 

84.5 

83.8 

86.0 

82.0 

83.5 

83.8 

83.5 

84.5 

85.3 

86.5 

68.0 

82 .0 

83.5 

85.0 

85.0 

86.5 

87. 5 

88.2 

90.0 

81 .5 

8 3.0 

84.8 

85.5 

84.6 

87.3 

88.5 

90. 3 

82*3 

83.0 

83.3 

83.0 

84.8 

85.8 

87.5 

89 .8 

81.4 

82.4 

82.9 

83.2 

82.9 

84.9 

87.4 

88.4 

80.3 

81 .5 

82.0 

8 3.0 

83.0 

6 3.8 

86.5 

88.3 

79.6 

80.6 

81.4 

82.4 

81.6 

83.4 

85.9 

87.6 

78 .7 

79.5 

80.2 

80.7 

81.0 

82.7 

85.5 

87.2 

78.6 

79.6 

80.1 

80. 9 

81.6 

82.9 

85.9 

87 .6 

80.0 

80.3 

81 .0 

82.0 

82.3 

84.3 

86.8 

£9.0 

84.5 

85.0 

86.0 

84.7 

84.2 

85.5 

67.2 

90.2 

81 .9 

81.4 

80.7 

80.7 

81.4 

83.4 

85.2 

88.7 

83.8 

83.3 

83.1 

82.9 

82.1 

83.2 

85.4 

88.9 

86.0 

85.8 

87.5 

87.5 

84.0 

82.8 

85.0 

87.5 

86.5 

86.5 

85.2 

84.0 

82 .0 

83.0 

83.0 

66.0 

87.2 

88 .2 

88.5 

86.7 

85.2 

83.0 

82.4 

86.2 

8 6.1 

87.1 

8 7.6 

86.3 

84.1 

82.0 

81.1 

84.1 


78.8 

8C.0 

76.8 

80.5 

80.0 

81.8 

81.8 

83.6 

76.8 

78.0 

77.0 

77.8 

82.5 

81.0 

82.8 

85.2 

75 .8 

77.3 

77.8 

79.8 

8 1.5 

83.3 

84.8 

85.9 

80 .6 

81 .3 

82.1 

83.1 

85.1 

85.8 

87.1 

87.5 

84.3 

85.8 

86.3 

87.0 

87.3 

87.8 

88 .5 

87.4 

87.5 

88.5 

89.3 

89.3 

88.5 

88.3 

87.8 

87.9 

85 .8 

85.8 

87. C 

87.5 

87.8 

87.5 

87.5 

87.2 

89.3 

91.0 

92.3 

92.5 

92.5 

90.8 

88.8 

86.4 

91.2 

92.7 

93.5 

93.7 

92.0 

90.5 

88.2 

87.6 

91.8 

93.3 

94.0 

94.8 

94.3 

90.8 

88.5 

87.4 

91 .8 

93.0 

94.0 

94.8 

93.8 

91.3 

89.0 

87.7 

90.7 

92.7 

94.2 

94.2 

94.2 

91.9 

88.4 

86.6 

89.8 

91.8 

94.0 

95.3 

95.0 

91 .8 

87.8 

86.1 

89.9 

91.1 

92.9 

95.4 

94.4 

90.9 

86.6 

85.8 

90.0 

91.5 

94.0 

95.7 

94 .7 

90.7 

87.7 

85.3 

90.6 

91.9 

94.4 

95.7 

95.6 

92.1 

88.4 

85.3 

91.8 

94.0 

96.0 

97.0 

97.3 

93.5 

89.5 

86.4 

93.2 

95.5 

98.2 

102.3 

103.0 

100.0 

95.0 

90.6 

91 .4 

93.9 

95.4 

98.2 

98.2 

94.7 

90.2 

87.6 

91.4 

93.2 

95.9 

97.0 

98.1 

94.2 

89.6 

85.8 

90.2 

92.0 

95.0 

96.0 

98.3 

94.3 

90.8 

85.7 

88 .2 

92.0 

92.2 

95.8 

95.2 

91.5 

87.7 

85.4 

88.9 

91.2 

92.4 

93.7 

95.7 

92.2 

88.2 

83.6 

85.8 

89. 1 

90.1 

91.9 

92.8 

89.3 

86.3 

81.8 



TABLE Vffl. - Concluded 


FREOUENCV 


50 

63 

80 

100 

125 

160 

200 

250 

315 

<100 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

MOOD 

5000 

6300 

8000 

10000 


(d) 90 Percent of design speed. 

ANGLE, DEG 


1C 

2C 

30 <IG 50 60 70 80 

90 

ICO 

110 

120 130 l<tO 

150 

160 



1/3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

CSPLI 

ON 

45*7 HETER RADIUS 




77,8 

76.1 

77.3 

8C.3 

77.8 

81.3 

78.6 

79.0 

79.8 

79.6 

81.0 

SI. 6 

81.3 

82.6 

85.0 

66.4 

75 .9 

77.0 

76.4 

76.5 

76. Q 

76.7 

76.9 

76.7 

77.9 

77.9 

79.7 

80.8 

84.2 

83.5 

85.4 

87.6 

79 .C 

80.5 

77.9 

75.9 

75.2 

75.5 

75.9 

77.2 

77.7 

79.0 

81.2 

82.1 

84.9 

86.4 

88.0 

89.4 

86.1 

85.2 

84.2 

84.4 

83.6 

83.7 

81.1 

84.1 

84.4 

63.4 

66.9 

86.7 

87.9 

89.7 

91.1 

90.5 

86 .2 

86.0 

85.7 

83.9 

83.9 

83.7 

83.5 

85.4 

85.9 

87.5 

88.5 

90.0 

90.2 

91.0 

92.4 

91.4 

64 .0 

85 .2 

85.7 

84.5 

84.5 

87.5 

87.9 

89.2 

89.4 

90.7 

90.9 

91.9 

91.5 

9D.4 

89.9 

90.6 

85.2 

86.7 

86.2 

83.7 

84.2 

85.5 

85.9 

87.0 

87.2 

87.4 

88.4 

89.8 

89.7 

89.4 

89.5 

89.1 

84 .0 

85.3 

85.6 

85.0 

86.3 

87.1 

88.5 

89.0 

91 .6 

93.0 

94.3 

94.7 

95.0 

93.0 

91.5 

89.7 

84.1 

85 .3 

86.8 

87.1 

86.4 

89.4 

90.6 

91.8 

93.8 

94.8 

95.3 

95.5 

93.9 

91.9 

90.9 

90.6 

83.8 

85.0 

86.5 

87.7 

87.7 

89.5 

90.2 

91.5 

93.2 

94.7 

95.7 

96.8 

95.5 

93.0 

91.3 

90.1 

84.9 

85.9 

86.0 

86.4 

87.9 

89.7 

90.9 

92-5 

93.7 

94.9 

95.7 

96.5 

96.0 

93.0 

91.5 

90.4 

84 .7 

85 .4 

85.7 

86.5 

86.5 

89.0 

91.5 

92.4 

94.0 

95.9 

96«4 

97.5 

97.0 

93.7 

91.4 

89.8 

84.1 

85.1 

85.6 

86.7 

86.6 

88.1 

90.7 

92.4 

93.2 

94.9 

97.4 

98.8 

98.6 

94.7 

91*2 

89.9 

83 .5 

84 .4 

85.2 

86.2 

86.2 

88.4 

90.5 

92.0 

94.0 

95.9 

97.9 

99.6 

98.7 

94.4 

90.9 

90.1 

82.8 

83.1 

84.1 

85.1 

85.4 

87. 3 

90.1 

91.8 

94.3 

96.3 

98.8 

100.0 

99.3 

94.8 

91.3 

90.0 

£2.3 

83.3 

83.6 

85.0 

86.1 

87.6 

90.0 

92.0 

94.5 

96.6 

98.5 

99.2 

99.8 

95.5 

91.5 

89.5 

82.5 

83.0 

84.5 

85.4 

86.5 

88.3 

90.8 

92.5 

95.4 

97.0 

99.4 

99.6 

100.9 

95.9 

92.5 

89.9 

86.9 

86.9 

86.1 

86.6 

87.4 

88.4 

90.6 

93.1 

96.2 

98.9 

100.6 

102.3 

103.1 

97.9 

93.7 

90.6 

87.8 

87.3 

86.3 

86.8 

87 .5 

88.3 

90.1 

93.1 

95.8 

99.0 

100.6 

102.7 

103.6 

99.6 

95.1 

92.2 

86.4 

85 .9 

85.9 

85.9 

85.7 

87.5 

90.3 

93.3 

95.8 

97.7 

100.3 

100.6 

101.7 

97.3 

93.3 

90.1 

89.2 

88.0 

88.0 

87.5 

85.5 

86.3 

89.1 

92.1 

94.8 

96.3 

99.0 

99.3 

100.5 

95.8 

93.0 

88.6 

89 .9 

89 .2 

88.4 

87.4 

85.9 

88. C 

87.7 

90.7 

92.9 

97.0 

97.2 

100.0 

99.4 

95.2 

91.7 

89.6 

88.9 

89.9 

89.6 

68.4 

85.9 

86.7 

86.9 

90.7 

93.6 

95.6 

97.1 

97.4 

98.9 

95.6 

91.7 

87.2 

87.5 

88 .4 

83.3 

87.4 

84.3 

85.2 

85.8 

89.0 

91.0 

93.7 

95.2 

95.8 

96.5 

92.5 

90.0 

86.0 



TABLE rx. - NOISE OF QF-IA CONFIGURATION 76 (INACTIVE SHORT STATOR 


INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted for standard day of 25° C and 70 percent relative humidity; 
SPL re 2x10’® N/m^.] 


(a) 60 Percent of design speed. 


FREQUENCY 

ID 

20 

ANGLE, DEG 

30 <4D 5D 60 70 8G 90 

ICO 

no 

120 130 1*10 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

(SPL > 

ON 

45.7 METER RADIUS 




50 

71 .7 

68.2 

68.8 

69.0 

68.3 

68.3 

68.0 

69.3 

69.6 

69.5 

70.3 

69.9 

72.2 

71.8 

73.5 

74.9 

63 

68 .7 

68.5 

66.9 

66.5 

67.2 

68.5 

67. C 

68 .4 

69.0 

67.4 

68.5 

69.3 

77.5 

72.5 

73.9 

74.7 

80 

71.0 

72.8 

69.3 

68.0 

67.8 

67.6 

65.1 

67.3 

68.8 

67.8 

70.0 

71.1 

72.5 

74.6 

75.6 

76.7 

100 

77 .1 

77.1 

76.3 

75.3 

74.8 

72.6 

72.5 

71.8 

72.0 

72.0 

73.8 

74.2 

75 .1 

76.8 

77.5 

77.3 

125 

80 .4 

82.0 

8 D . 0 

78 .9 

78.9 

75.9 

75.4 

74.5 

75.9 

75.5 

76.5 

77.6 

78.0 

78.2 

80.4 

78.3 

160 

83 .2 

84 .0 

81.5 

79.2 

78.5 

75.4 

77.4 

75.0 

77.5 

77.0 

78.4 

79.4 

78.5 

78.5 

78.7 

77.4 

200 

81.8 

82.3 

79.3 

76.3 

75.3 

73.8 

73.6 

74 .0 

75.1 

75.5 

77.3 

77.7 

78.8 

78.1 

78.0 

76.5 

250 

82.6 

83.0 

81.1 

79.3 

78.1 

77.5 

76 .6 

78.1 

79.6 

81.3 

82.5 

83.0 

82.6 

81.0 

79.0 

76.7 

315 

83.1 

82.8 

80.1 

79.8 

78.6 

77.9 

77.8 

78.4 

80.1 

80.9 

82.3 

82.5 

82.1 

80.3 

79.4 

76.6 

400 

81.9 

81.2 

80.6 

78.2 

77.4 

77. 1 

76.9 

78 .9 

80.6 

81.4 

83.6 

84.3 

83.7 

8 1.9 

78.9 

76.5 

500 

83.1 

82.8 

80.8 

78.8 

76.3 

76.9 

76.9 

78.6 

79.9 

62. 1 

83.8 

84.7 

83.3 

61 .6 

78.9 

76.8 

630 

82.5 

82.7 

80.2 

78.5 

76.2 

75.2 

75.4 

77.4 

78.4 

81.2 

82.9 

83.1 

82.4 

82.0 

78.0 

76.1 

800 

80 .8 

81 .9 

80.3 

79.3 

76.6 

76.1 

75.9 

77.6 

77.8 

80.3 

82.8 

83.3 

83.3 

82.9 

78.3 

75. 3 

1000 

81 .7 

81.5 

80.2 

78.7 

77.4 

75. 2 

75.2 

75.9 

77.4 

79.7 

82.0 

82.8 

82.9 

82.4 

77.7 

75.3 

1250 

81 .7 

82.7 

81.7 

79.7 

78 .4 

75.7 

75.4 

77.2 

77.9 

79.7 

82.6 

83.5 

83.7 

82.7 

79.1 

75.1 

1600 

87.8 

89.6 

88.1 

87.1 

86.8 

83. C 

80.5 

81.0 

83.0 

84. 1 

86.5 

87.9 

90.6 

88.1 

83.5 

79.2 

2000 

93.0 

96.0 

94.5 

93.8 

93.1 

89.8 

86.0 

85 .6 

88.3 

88.5 

91.1 

93.2 

96.6 

94 .8 

89.8 

86.0 

2500 

84 .1 

84 .7 

84 .9 

83.6 

81 .6 

79.1 

76.9 

78.1 

80.2 

82. 1 

83.9 

85.7 

86.4 

84.7 

80.2 

76.5 

3150 

85 .7 

86 .7 

85.8 

85.3 

83.7 

80. 7 

77.8 

78.8 

80.8 

83.5 

85.3 

87.3 

88 .0 

86.5 

81.2 

77.7 

4000 

88 .6 

90.5 

89.4 

89.7 

88.0 

84.3 

80.1 

80 .5 

82.0 

83.8 

86.8 

88.4 

90.6 

89.3 

84.0 

79.2 

5000 

84.1 

85.3 

86.5 

85.4 

82.2 

79.3 

76.4 

77.5 

79.1 

81.1 

84. 3 

85. 1 

86.9 

84 .9 

81.1 

75.9 

6300 

84 .8 

85.1 

84.6 

83.6 

81.6 

79.8 

74.6 

75.6 

77.3 

8C.9 

81.9 

84,9 

84 .8 

83.9 

79.3 

76.2 

8000 

83.1 

84.5 

84 .0 

83.8 

81 .5 

78.8 

73.5 

75.0 

77.5 

78.8 

81.3 

82.6 

84.6 

83.1 

78.5 

73. 1 

lOOOO 

80 .6 

81.7 

8 1.6 

8 1.1 

78.8 

76. 6 

71.3 

72.3 

74.1 

76.4 

78.8 

80.1 

81 .6 

79.7 

7 6.6 

71.1 



TABLE EX. - Continued 


FRCOUENCY 


50 

63 

80 

100 

125 

16C 

200 

250 

315 

MOO 

500 

630 

600 

lOOC 

1250 

1600 

2000 

2500 

3150 

4000 

5C00 

6700 

8000 

lOCOO 


(b) 70 Percent of design speed. 

ANGLE , DEG 


1 0 

20 

30 40 50 60 70 80 

90 

100 

no 

120 130 140 

150 

160 



1 / 3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

tSPLl 

ON 

45.7 METER RADIUS 




74 .8 

71.1 

72.9 

71.9 

70.3 

71.1 

71.4 

72.9 

74.6 

74.6 

75.6 

74.2 

76.3 

75.4 

77.1 

79.1 

71 .7 

73.1 

70.2 

7C.9 

70.6 

69.9 

70.2 

70.9 

71.2 

72.4 

73.9 

74.0 

79.6 

77.2 

78.4 

79.0 

77.1 

77.6 

74.6 

72.4 

72.4 

71.3 

71.9 

72.4 

72.3 

73.3 

74.8 

75.9 

79.3 

78.9 

81.1 

82.3 

81.8 

81.6 

79.3 

78.6 

76.8 

76.3 

75.0 

75.1 

76.5 

77.3 

78.3 

79.0 

81.5 

81.6 

83.5 

83.3 

83 .9 

84 .9 

83.2 

62.4 

80.1 

79.7 

79.6 

78 .2 

80.7 

81.4 

83.1 

83.2 

83.7 

84.2 

84.2 

83.6 

86.9 

8 7.8 

84.9 

83.3 

82.1 

61 .8 

81.9 

81.4 

82.9 

82.9 

84.4 

85.0 

84.3 

84.9 

83.9 

83.3 

85 .9 

86.1 

63 . 1 

6C . 9 

80.4 

79.4 

78.9 

80.1 

80.4 

81.6 

82.9 

83.6 

83.9 

83.6 

82.7 

81.6 

84 .0 

85.0 

83.3 

82.0 

82.1 

81.5 

82.3 

83.3 

85.5 

87.0 

87.8 

88.4 

88.1 

86.1 

83.8 

81.5 

82 .5 

83.1 

82.8 

83.1 

82.6 

82.6 

82.5 

84 .0 

85.8 

87.3 

88.6 

88.4 

87.6 

85.3 

84.1 

82.2 

82.9 

82.7 

83.0 

81.4 

80.9 

61.5 

82.9 

84.4 

86.7 

87.7 

89.7 

90.1 

89.4 

86.9 

83.9 

82.1 

84 .7 

84 .2 

83.4 

81 .7 

60.9 

8 1.4 

82.7 

84.0 

86.4 

88.0 

89.2 

90. D 

69.9 

86.9 

84.0 

82.1 

82.9 

83.2 

82.7 

81.1 

60.4 

80.2 

81.6 

82.9 

84 .9 

87.1 

88.4 

88.5 

88.4 

86.4 

83.1 

81.3 

82.6 

83.3 

82.6 

81.8 

80.5 

79.6 

81.1 

82.8 

84.6 

86.8 

86.5 

88.9 

88.8 

86.8 

83.0 

80.7 

82.9 

63.0 

82.7 

82.0 

80.4 

79.4 

80.7 

82.0 

84 .4 

85.9 

87.5 

88.5 

88.9 

86.0 

81.5 

80.1 

82.9 

84.1 

83.6 

82.2 

81.1 

79.2 

80.6 

81 .9 

84.4 

85.14 

87*9 

86.8 

89.2 

86.1 

82.1 

79.6 

64 .9 

66 .2 

85.8 

84.1 

83.0 

8C.6 

81.6 

82.7 

85.4 

86.2 

88.9 

89.5 

90.6 

86.7 

82.6 

80.0 

95 .1 

96.6 

98.9 

99.0 

95.4 

93 . 6 

90.1 

66.1 

90.4 

91.1 

95.6 

96.2 

100.3 

95.6 

91.3 

87.3 

89 .2 

9C.5 

92.0 

91.7 

88.8 

86.8 

84.2 

84.5 

86.7 

88.3 

91.0 

92.3 

95.3 

91.8 

87.3 

83.9 

86 .8 

87.8 

87.6 

86.8 

86.1 

83.5 

81. B 

83.5 

65.6 

88.1 

90.0 

91.6 

92.3 

89.0 

84.3 

81.4 

69 .9 

92 .0 

93.3 

93.0 

9 1.3 

68.6 

66.0 

65.6 

86.9 

88.2 

92.1 

92.3 

94.7 

91.7 

86.5 

82.2 

86 .3 

87.8 

89.6 

88.4 

66.3 

83.5 

82.1 

62.4 

84.9 

86 . 1 

89.4 

89.8 

92.1 

88.8 

85.5 

80.1 

88.2 

89.4 

89.2 

66.4 

87.5 

86.9 

81 .2 

61 .3 

82 .8 

86.4 

87.7 

90.5 

90.5 

87.8 

83.2 

80.3 

85 .5 

87.8 

87.3 

87.2 

85. G 

82.9 

78.8 

60.3 

82.8 

84.5 

86.8 

88.0 

89.8 

86.8 

83.0 

77.6 

83.7 

85.8 

85.9 

85.3 

83.7 

81. C 

77.2 

78.0 

79.7 

82.0 

84.7 

85.9 

86.7 

83.5 

80.5 

75.5 



TABIjE IX . - Continued. 


FREOUINCY 


50 

63 

80 

100 

125 

160 

200 

250 

315 

*100 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

6000 

10000 


(c) 80 Percent of design speed. 

ANGLit 0E6 

1C 20 3Q 40 50 60 70 6C 90 ICC 110 120 130 140 150 160 

1/3-OC7AVE BAND SOUND PRESSURE LEVELS ISPL) ON 45.7 METER RADIUS 


81.4 

74.4 

eo .7 

79.7 

82.1 

79.9 

82.2 

78.7 

80.6 

81.6 

80.4 

81.2 

80.9 

81.6 

81 .9 

S 2.3 

73.9 

75.1 

73.4 

73.1 

73.9 

73.3 

73.9 

74.6 

74 .9 

76.1 

76.6 

78.2 

81.8 

60.6 

81.6 

83.8 

77.8 

78.6 

76.3 

73.6 

74.3 

74.4 

74.6 

74.9 

76.3 

78.1 

78.8 

79.8 

81.8 

83.4 

85.4 

86.1 

83.1 

81 .9 

80.9 

8 C .2 

79.9 

79.6 

78.7 

79.7 

81.9 

82.1 

82.4 

83.7 

85.1 

86.6 

87.7 

87.6 

83 .6 

83.6 

83.1 

8 2.6 

82.2 

82.1 

82.2 

83.2 

84.1 

85.4 

86.7 

87.0 

87.6 

87.9 

88.6 

87.0 

82 .4 

82 .9 

82.9 

82.4 

82.2 

85 . 1 

85.4 

66.1 

87 .2 

87.9 

88 .2 

69.0 

88 .7 

88 .2 

86.9 

86.4 

83 .9 

85.2 

83.0 

82.2 

83.0 

82.7 

83.2 

64 .9 

84 .9 

86.0 

86.9 

87.5 

87.5 

87.4 

87.0 

86.1 

83.2 

84.3 

84.0 

83.7 

65.3 

85.7 

86 .5 

88.3 

89 . S 

91.3 

93.0 

92.4 

92.5 

90.5 

68.2 

86.4 

83.1 

84.3 

84.6 

85.5 

86.6 

87 . 1 

87.3 

89.3 

91.1 

92.6 

93.5 

92.9 

92.0 

69.6 

88.3 

86.7 

84 .0 

84.1 

85.1 

85.0 

84.8 

86.8 

88 .5 

90 .1 

91 .6 

93.0 

93.8 

94.2 

93.6 

90.8 

8 8 • 6 

86.9 

84.7 

85.2 

84.6 

84.4 

85.2 

86 . 7 

67.4 

89.9 

91.4 

93 . 1 

93.9 

94.2 

94.1 

90.9 

88.9 

86.9 

84 ,7 

85 .2 

84.9 

84.5 

84 .4 

85.7 

87.2 

88 .9 

91 . C 

92.5 

93 . 5 

94.3 

94.2 

91.5 

88.4 

86.3 

84 .7 

85 .3 

85.3 

8 5.2 

85.0 

85 . 3 

86.5 

88.3 

89.8 

92.2 

94.2 

95.6 

95 . C 

91.8 

8 7-8 

85 . 9 

84 .9 

85.9 

85.7 

85.2 

64.4 

85.1 

86 .4 

88 .1 

89.7 

91.2 

93.9 

95.5 

94.4 

90.6 

87.1 

85.4 

85.4 

66 .2 

86.4 

65.6 

84 .7 

84.9 

86.1 

87.7 

90.2 

91.2 

93.9 

95.5 

94.6 

90.9 

87.9 

85.3 

86.7 

87.8 

87.7 

86.7 

86.2 

85.2 

86.7 

88.2 

90.7 

91.8 

94.7 

95.8 

95.3 

91.3 

88.2 

84.9 

88.6 

89.9 

91.1 

90.6 

89.1 

88.6 

88.1 

89.9 

92.1 

93.9 

96.4 

96.9 

97.3 

92.9 

89.3 

86.0 

97 .5 

100 .1 

1 C 1.6 

102.6 

100.6 

98.8 

95.9 

94.1 

94.4 

96.6 

98*9 

102.1 

1 C 3.3 

100.0 

94.3 

90.4 

• 

0^ 

GO 

90.5 

90.6 

89.9 

88.6 

88.1 

86 .6 

89 .5 

91.3 

94.1 

95 .8 

97.7 

97.6 

94.1 

89.6 

86.5 

69 .8 

90.9 

91.3 

91.1 

89.1 

87.6 

66.8 

89.7 

91 .7 

93.4 

96.2 

97.0 

97.4 

93.9 

89.6 

es .6 

91.7 

94.0 

96.8 

97.3 

94.5 

92.2 

90.3 

89.2 

91.2 

92.3 

95.3 

96 . 1 

97.8 

93.3 

90.5 

85.5 

89 .8 

90.7 

90.6 

90.0 

87.8 

88.0 

84.6 

67.0 

88.7 

92.2 

92.8 

95.8 

94.7 

91.3 

87.5 

85.0 

89 .3 

91 .3 

91 .3 

92.0 

9 C .2 

89.3 

85.5 

86.6 

89.1 

9 C .6 

92.5 

93.8 

94.8 

91.1 

88.1 

82.9 

67.1 

88.5 

89.0 

88.8 

86.8 

85 . 9 

82 .8 

84 .5 

86.0 

88.1 

90 . 1 

91.5 

92.0 

68.1 

85.8 

8 C .7 



TABLE IX. - Concluded. 


(d) 90 Percent of design speed. 

FRECUENCY ANGLE, DEG 


1C 

2 L 

3G 40 50 60 7C £0 

90 

ICO 

110 

120 130 140 

150 

160 




1/3-OCTAVC BAND SOUND PRESSURE 

LEVELS 

CSPL) 

ON 

45.7 METER RADIUS 



_ 


5C 

79 .9 

75 .4 

77.7 

82.2 

79.2 

82.5 

81. C 

79.2 

61.9 

81.7 

83.0 

83.6 

83.0 

84.0 

85.7 

87.1 

- 

63 

77.6 

78.1 

77.8 

76.9 

77.9 

77.8 

78.4 

77.9 

78.3 

79.8 

80.8 

82.2 

84.6 

84.4 

85.8 

87.6 


80 

61 .3 

8 1.8 

79.3 

77.6 

77.8 

77. 9 

78.4 

78.3 

79.1 

81.4 

83.1 

84.0 

6S.8 

87.1 

89.3 

90.6 

j 

IOC 

£8.4 

88.2 

85.9 

65.9 

86.4 

85.4 

82.0 

85 .4 

66.4 

85.5 

89.0 

89.8 

89.5 

90.4 

92.9 

91.6 


125 

67 .2 

87 .4 

86.6 

85 .6 

£5.4 

85.7 

84.6 

66.4 

87.4 

88.4 

90.2 

90.8 

91.7 

92.1 

93.2 

91.1 


IbC 

85.6 

87.1 

87.2 

85.9 

8b. 1 

88.2 

88.1 

89.6 

90.2 

91.1 

91.7 

92.8 

92.1 

91.4 

91.7 

90.8 


200 

87.9 

88.8 

£6.9 

65. 1 

85.8 

86.1 

85 .8 

87.8 

87.8 

88.1 

89.3 

90.4 

90.8 

89.8 

90.6 

89.8 


250 

85.1 

86.9 

£6.5 

8 6.8 

87.8 

87.6 

87.8 

89.6 

91.5 

92.8 

94.1 

94.5 

95.0 

93.3 

92.0 

90.3 

- 

315 

86.3 

87.0 

87.5 

88. 1 

89.1 

89.5 

89 .6 

92 .0 

93.3 

94.6 

95. C 

95.0 

94.3 

93.0 

92.1 

91.0 


400 

87 .0 

88 .4 

89.4 

8 8.7 

68.7 

90. 5 

91.2 

91.7 

93.2 

94.5 

96. C 

96.3 

95.9 

92.9 

91.5 

89.9 


50C 

87 .8 

88 .5 

88 .0 

88.3 

89.6 

89.8 

90.6 

92.1 

93.5 

95.1 

95.8 

96.2 

96.3 

93.1 

91.5 

89.6 


630 

88 .C 

88 .7 

68.4 

68.5 

88.0 

89.7 

9C .5 

92.0 

93.5 

95.7 

96.5 

97.0 

97.4 

93.9 

91.5 

90.3 


eoc 

88 .3 

88.9 

88.6 

£9.3 

88.9 

89. I 

90.3 

91.9 

93.4 

95.1 

96.8 

98.9 

98.8 

94.4 

91.3 

90.2 


icoo 

88 .C 

89.2 

89.0 

89.5 

88.9 

89.5 

90.2 

92.0 

94.2 

95.5 

97.7 

99.5 

98.4 

93.9 

91.4 

89.8 


1250 

88.1 

89.4 

89.9 

89.7 

88.7 

88.7 

90.1 

91 .7 

94.1 

95.6 

98.1 

99.2 

99.1 

94.1 

91.6 

89.5 


1630 

88 .5 

93 .5 

9P.8 

93. 3 

89.5 

89. 5 

90.0 

91.8 

94.2 

95.8 

98.2 

99.1 

99.3 

94.5 

91.6 

89.4 

- 

2C0G 

93 .1 

92.1 

92.6 

92.1 

90.8 

9D.8 

90. 8 

92.8 

95.4 

96.6 

99.3 

99.9 

100.4 

95.4 

92.3 

89.8 

i 

1 

2500 

96 .9 

99.8 

101.4 

101.4 

98.9 

98.1 

95.1 

94.8 

96.3 

9P.8 

100.8 

101.9 

102.6 

98.1 

94.1 

91.7 

i 

■ 

3150 

94 .1 

97.2 

98.7 

96.7 

9b. 6 

96. 1 

93.3 

93.9 

95.4 

98.4 

100.4 

102.2 

102.4 

98.9 

94.9 

92.0 

j 

4300 

91 .0 

93.3 

93.5 

93.3 

91 .8 

9 l.C 

90.5 

93.0 

95.0 

96.7 

99.7 

99.8 

101.3 

96.6 

93.2 

89.7 

- 

5C33 

92 .5 

94 .5 

96.7 

96.3 

92. 7 

9 3. C 

90.8 

91 .8 

94. D 

95.8 

98.7 

98.6 

100.2 

95.2 

92.7 

88.1 

j 

6300 

91.8 

93.6 

94.1 

93.6 

9 1.3 

93. 1 

89.0 

90 .6 

9? .3 

96.1 

97. C 

98.8 

98.6 

94.8 

91.1 

86.9 


6 COO 

90 .8 

93.4 

93.8 

94.1 

91.4 

91 . 3 

87.9 

90.4 

92.9 

94.4 

96.6 

96.8 

98.6 

94.3 

91.3 

86.9 

■ 

CCOC 

8 8 . xj 

90.0 

91.3 

91.0 

86 .3 

88.6 

85 .6 

88.7 

90.3 

92.0 

94.5 

95.0 

96.1 

91.1 

89.5 

84.9 



VI 


TABLE X. - NOISE OF QF-IA CONFIGURATION 77 (INACTIVE SHORT STATOR, 

HARD INLET WITH NO RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25° C and 70 percent relative humidity; 

SPL re 2x10'^ N/m^.] 


(a) 60 Percent of design speed. 


FREQUENCY 

10 

20 

angle, OEG 

30 <#0 50 60 70 80 90 

100 

110 

120 130 140 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

ISPLI 

ON 

45.7 HETER RADIUS 




50 

72.9 

70.6 

70.6 

7C.6 

69.2 

67.6 

69.9 

70.2 

71.2 

72. 1 

70.9 

70.7 

71.1 

71.9 

73.6 

76.5 

63 

70 .9 

68 .8 

69.1 

68.4 

69.6 

69.1 

68.1 

68.6 

69.1 

68.4 

70. 1 

70.3 

78.3 

73.3 

74.4 

77.0 

80 

73.3 

73.3 

70.8 

70. 1 

70.3 

68.9 

67.1 

68.8 

69.3 

69.3 

71.3 

71.9 

73.8 

74.6 

76.3 

78.3 

100 

78 .8 

78.3 

77.3 

76.3 

74.8 

75.1 

72.5 

73.3 

74.1 

73.8 

74.3 

75.4 

76.0 

77.0 

78.3 

79.3 

125 

81 .6 

83.4 

82.1 

81.1 

79.4 

77.9 

77.4 

76.3 

77.4 

77.6 

77.8 

78.4 

78.9 

78.9 

79.4 

80.0 

160 

83.6 

84.5 

81.6 

61.0 

79.5 

77. 6 

78.5 

77.5 

78.5 

78.3 

79.8 

60.4 

78 .6 

79.3 

78.5 

79.4 

200 

83.2 

83.9 

81 .2 

78.9 

76.6 

76.7 

75 .9 

76.2 

76.9 

76.7 

79.1 

79.0 

79.6 

79.2 

78.7 

78.5 

250 

84 .8 

85 .8 

83.3 

81.5 

80.2 

79.2 

78.7 

80.0 

81.2 

82.5 

83.5 

83.7 

83.2 

81.7 

79.7 

76.7 

315 

85.5 

84.7 

82.2 

81.7 

80.5 

80. 0 

79.7 

79.9 

81 .4 

82.7 

84.2 

83.9 

82.7 

81.2 

80.0 

79.6 

400 

83.6 

82.9 

84.2 

81.9 

79.6 

79.7 

80.1 

81 .1 

82.9 

64.7 

85.9 

85.6 

84.6 

82.4 

79.4 

79.1 

500 

84.4 

84.4 

82.4 

80. 7 

79.4 

78.5 

78.5 

79.9 

82.0 

63.7 

85*0 

85.0 

83.5 

82.4 

79.5 

79.1 

630 

83.1 

83.4 

81.9 

8C.4 

78.1 

76.6 

76.4 

77.8 

79.6 

81.3 

82.6 

82.9 

62.3 

81.9 

78.1 

77.8 

800 

81 .9 

81 .9 

81.2 

8C.0 

77.2 

76.7 

76.0 

77.2 

79.4 

81.2 

83.0 

63.0 

82.9 

82.5 

77.5 

76.7 

1000 

81 .0 

8 1.2 

80.9 

79.2 

77.0 

75.7 

75.5 

76.5 

78.4 

79.9 

82.0 

82.3 

82.2 

81.5 

76.9 

76.3 

1250 

82.2 

82.5 

82.2 

6C.5 

78.0 

76. 5 

75.8 

76.5 

78.8 

80.3 

83.0 

82.9 

82.7 

81.7 

77.7 

76.6 

1600 

87.1 

88.3 

87.4 

65.9 

84.4 

81.6 

79.6 

79.1 

81.1 

82. 9 

85.6 

85.4 

88.1 

65.1 

81.1 

78.8 

2000 

93.5 

95 .7 

94.2 

92.9 

92.4 

89.0 

86.4 

84.9 

85.5 

88.0 

89.5 

90.3 

94.9 

92.0 

88.2 

85.4 

2500 

83 .2 

84 .2 

84 .2 

84.1 

61.4 

79.2 

76.4 

77.4 

79.6 

81.7 

84.2 

84.3 

85.2 

83.2 

79.2 

76.8 

3150 

84.0 

85.2 

85.2 

85.5 

84.2 

81.5 

77.2 

76.2 

80.2 

83.2 

85.2 

85.8 

86.7 

85.3 

79.8 

77.6 

4000 

87.8 

89.7 

89.1 

9C.4 

88.3 

66.0 

61.0 

80.3 

82.0 

63.5 

87.2 

86.9 

90.0 

as.2 

82.7 

79.7 

5000 

83.5 

84.5 

86.2 

66.0 

82.7 

8C.2 

76.2 

76.8 

79.3 

81.0 

84.3 

83.8 

86*0 

83.5 

79.8 

75.8 

6300 

82.6 

84.5 

84.5 

84.8 

83.3 

81. 2 

75.0 

75.6 

77.3 

81 .2 

82.3 

84.4 

8<l .S 

83.0 

78.3 

76.6 

8000 

83 .2 

84 .0 

83.0 

84.2 

82.7 

79.8 

73.7 

75.0 

77.5 

79.2 

81.7 

82.0 

8<>.3 

82.8 

78.2 

73.9 

0000 

79 .5 

81.0 

81.0 

82.0 

79.5 

77.3 

71.3 

72.5 

74.5 

77.0 

79.3 

79.8 

81 .8 

79.8 

76.2 

72.2 



TABLE X. - Continued 


(b) 70 Percent of design speed. 


FREQUENCY 

1C 

2C 

ANGLt. OEG 

3G «(C 5D 60 73 8C 90 

ICQ 

110 

120 130 mo 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

ISPL) 

ON 

45.7 METER RADIUS 




50 

75 ,1 

73.1 

72.8 

72.6 

72.0 

71.8 

73.1 

74.0 

74.3 

75.5 

74.5 

74.9 

75.1 

75.6 

78.3 

79.8 

63 

72 .2 

72 .4 

71.9 

71.7 

71.5 

70.5 

71.4 

71 .2 

71 .2 

72.4 

73.5 

74.3 

79.5 

77.2 

78.5 

81.4 

80 

77.2 

77.8 

75.5 

73.3 

71.3 

7C.6 

70.8 

72.0 

72.2 

73.3 

75.7 

77.1 

77.8 

79.3 

80.7 

82-7 

100 

82.8 

82.8 

82.0 

8C.8 

78.3 

78.7 

78 .2 

76 .7 

78.3 

78.3 

79.5 

80.3 

82.2 

62.2 

83.0 

83.7 

125 

87 .0 

87.7 

87.2 

86.2 

84 .2 

83.9 

8 3.2 

81.0 

83.4 

82.7 

84.4 

84.9 

84.7 

85.2 

85.0 

84.7 

16D 

68.0 

88.7 

87.4 

8 5. 4 

84. 7 

83.5 

83.9 

83.0 

85.7 

84.0 

86.5 

86.0 

85.4 

66.5 

84.4 

85.6 

220 

87.5 

87.3 

85.7 

82.3 

82.7 

81.5 

81 .8 

62.2 

83.0 

83.2 

84.5 

85.1 

66»8 

65.7 

84.5 

85.5 

250 

87.1 

87.7 

86.1 

85.3 

85.1 

83.9 

85.4 

86.9 

88.4 

89.6 

90.8 

91.3 

90.6 

88.2 

85.2 

84.5 

315 

85.7 

85 .7 

84.9 

65.6 

85.7 

85.6 

85.4 

86.9 

8 8.6 

90.1 

91.6 

90.5 

89.2 

87.1 

85.4 

65.1 

40C 

64 .9 

84 .4 

86.3 

64.6 

84.3 

85. 3 

85.9 

88.1 

89.6 

90.9 

92.8 

91.9 

90.9 

68.4 

85.3 

64.5 

SOD 

65.8 

85.5 

85. C 

64.6 

84.1 

84.5 

84 .8 

86.6 

89.0 

90.5 

92.0 

91.2 

90.3 

88.6 

85. 6 

84.5 

630 

84 .1 

84.2 

83.6 

83.4 

82.2 

81.7 

82.9 

84.6 

86.4 

87.7 

89.1 

88.8 

89.1 

87.4 

83.7 

82.6 

820 

63 .4 

63.2 

83.2 

63. 1 

81.6 

8C.9 

81.9 

83.7 

85.7 

87.2 

88.9 

89.0 

89.1 

87.6 

82*6 

61.3 

1000 

82.9 

82.9 

82.9 

83.3 

62.4 

81.3 

61.4 

82.9 

85.3 

86.3 

87.9 

89.0 

88 .6 

66.4 

81.6 

81.2 

1250 

63 .2 

83 .9 

84 .1 

83.4 

62.1 

8C. 9 

81.2 

62.9 

85.2 

86.7 

88.6 

89.5 

88.7 

86.4 

82.7 

81.1 

1600 

85 .0 

65.5 

86. C 

85.4 

83.2 

81.6 

81.7 

83.3 

86.C 

87.5 

89.7 

89.9 

90.0 

87.0 

82.7 

60*6 

2000 

93.7 

95.0 

96.3 

97.5 

95.8 

94.2 

89.2 

89.2 

90.5 

91.3 

94.2 

95.3 

98.0 

94.0 

89.0 

86»4 

2500 

89.5 

90.5 

91.7 

92.2 

91.0 

89. 3 

85. G 

66.0 

87.8 

89.5 

91.3 

92.6 

94.7 

91.7 

87.0 

84.4 

3150 

84 .9 

86.3 

86.8 

67.8 

86.9 

84.6 

82.3 

83.9 

86.1 

88.9 

90.3 

91.2 

91.4 

89. 1 

83.6 

81.7 

4200 

68 .8 

90 .6 

91 .6 

93.8 

91.6 

89.6 

86.1 

86.2 

87.4 

88.7 

91.6 

91.7 

93.6 

90.7 

85.8 

82.5 

5CC0 

66 .0 

87.2 

89.5 

90.5 

87.0 

85.6 

82.9 

83.2 

85.5 

86.9 

89.7 

89.3 

92.2 

88.9 

84.9 

8C.6 

63GC 

65.3 

68.0 

88.3 

89.6 

69.2 

68.2 

82.5 

82 .2 

83 .7 

87.5 

88.0 

90.3 

90.0 

87.5 

63.0 

80.9 

8000 

85 .1 

86.9 

86.7 

86.2 

86.2 

84.9 

80.2 

81.5 

83.9 

85.7 

87.6 

88.2 

89.5 

87.4 

82.9 

78.7 

DODO 

82 .6 

84.5 

65.3 

66.8 

84 .0 

83. C 

78.0 

79.3 

81.0 

83.1 

85.3 

86.1 

87.1 

84.4 

81.0 

77.0 


FREQUENCY 


50 

63 

80 

100 

125 

160 

200 

250 

315 

400 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

lOOOD 


TABLE X. - Continued. 


(c) 80 Percent of design speed. 

ANGLE, DEG 


10 

20 

30 40 50 

60 70 80 



1/3-OCTAVE BAND 

SOUND PRESSURE 


83«6 

76.7 

81.8 

81.7 

83.5 

82.8 

82.2 

81.7 

74.3 

75.2 

73.5 

74.0 

74.2 

73. 5 

74.3 

74 .7 

77.6 

79 .0 

75.3 

74.1 

73.6 

73.8 

74 .5 

75.0 

83.3 

82.3 

82.2 

80.7 

79.8 

81.0 

79.8 

60.2 

85.1 

84.9 

84.6 

84.1 

84,2 

84.6 

84 .7 

85 .2 

84 .7 

85 .0 

86.0 

85.3 

86.2 

87.5 

87.8 

88.7 

86 • 1 

87.6 

86. 1 

85.1 

85.9 

86.9 

85.6 

87.1 

84.6 

86.3 

86. 1 

86.6 

88.1 

87.6 

88 .4 

69.6 

85.0 

85.6 

86.8 

88.0 

88.6 

89. G 

89,6 

91.3 

84 .4 

85.3 

87.1 

87.1 

86.9 

89.4 

90.4 

91.8 

85 .3 

86.0 

85.7 

86.3 

87.2 

88.2 

89.2 

91.3 

84.7 

85.4 

85.7 

86.4 

86.2 

86.9 

88 .1 

90 .1 

84 .6 

85.5 

86.0 

86.5 

85.8 

86.0 

87.6 

89.1 

84 .4 

85 .7 

86.4 

86.2 

85.2 

85. 5 

87.0 

68.5 

85.1 

86.8 

86.9 

86.9 

86.1 

85.4 

86.8 

88.3 

86.3 

87.3 

87.6 

87.8 

87.3 

86. 1 

86.8 

88.1 

88.2 

89,4 

90.5 

91.2 

91.0 

88.5 

88 .2 

89.2 

94.5 

97.9 

99.9 

102.0 

103.2 

100.0 

97,7 

94 .2 

87 .6 

89.6 

90.1 

9C.9 

90.7 

88.1 

87.1 

88.8 

88 .5 

90.4 

90. 7 

91,4 

89.9 

8 8 . u 

86.9 

88.9 

91 .1 

92 .6 

95.8 

97.3 

94.9 

93. 1 

90. B 

89.3 

87.6 

89.9 

89.9 

90.4 

89.4 

88.2 

84.9 

86.4 

8 9.6 

90 .8 

90.8 

92.6 

91.3 

89,6 

85.4 

86.6 

66.5 

88.3 

89.0 

89.8 

87.3 

86. 6 

82.8 

84.3 


90 

LEVELS 

ICO 

(SPL ) 

110 120 13D 140 

ON 45.7 METER RADIUS 

150 

160 

78.7 

81.7 

79.8 

79.9 

79.5 

61.2 

81 .5 

83.5 

75 .3 

75.5 

77.2 

77.6 

81.3 

80.8 

82.3 

84.9 

75.8 

77.3 

79,6 

8C.4 

82.0 

83.5 

84.8 

86.4 

81.6 

82.7 

83.6 

84.1 

85.3 

86.5 

88.2 

88.4 

86 .7 

87.6 

88.7 

89.0 

88.7 

89.2 

88.9 

87.8 

90.2 

9C. 7 

91.3 

91.6 

90.7 

90.2 

89.0 

88 .5 

87.2 

87.4 

89.1 

89.5 

90.1 

89.2 

88.4 

89.1 

91.3 

93.4 

94.6 

94.5 

94.1 

91.8 

69.8 

87.8 

93.1 

95.0 

95.8 

95.2 

93.5 

91.0 

89.3 

88.7 

93.4 

94.9 

95.9 

96.0 

95.1 

91.4 

89.4 

88.7 

93.2 

94.2 

95.5 

95.4 

94.8 

91.8 

89.5 

88.2 

92.2 

93.7 

95. 1 

95.5 

94.9 

91.7 

89. 1 

87.1 

90.6 

92.5 

94.6 

95.2 

96.1 

92.6 

87.8 

86.3 

90.5 

91.9 

94.2 

95.5 

95.4 

91.5 

87.0 

86.3 

90.8 

92.4 

94.9 

95.2 

95.3 

91.6 

88.1 

86.3 

90.8 

92.8 

95. 3 

95.4 

96.0 

92.3 

68.1 

85.5 

91.8 

93.8 

96.3 

96.4 

97.0 

93.4 

89.3 

86.4 

94 .0 

96.0 

98.4 

100.0 

101.2 

97.9 

93.5 

90.8 

90.9 

93.9 

95.8 

97.2 

97.3 

94.1 

89.4 

87.0 

91.5 

93.0 

96.1 

96.2 

97.6 

93.8 

89.2 

85.9 

90. 6 

92.1 

94.9 

95.1 

96.9 

93.1 

89.8 

85.2 

87.7 

91.9 

92.7 

94.8 

94.7 

91.2 

86.7 

84.8 

88.9 

90.6 

92.2 

92.5 

94.7 

91.7 

87.4 

82.9 

85.8 

88.0 

90.1 

90.6 

92.0 

8 8.6 

85.6 

81.3 



TABLE X, - Concluded. 


FREOUTNCY 


bO 

63 

ftC 

IDG 
12 b 
160 

?0D 

25C 

315 

MOD 

5DC 

630 

POO 

lODO 

1250 

16G0 

2G0C 

2500 

315C 

MCUC 

5C0C 

63C0 

6C00 

lOOCO 


(d) 90 Percent of design speed. 

ANGLE, DEG 


1 0 

2C 

33 *i0 5C 6C 70 8C 

90 

ICO 

110 

120 130 140 

150 

160 



1/3-OCTAVE BAND SOUND PPESSUHE 

LEVEL S 

»SPU 

ON 

45.7 METER RADIUS 




83 .5 

76.3 

76.3 

82.3 

78. C 

81.5 

81 .0 

76.8 

81.3 

82.5 

83.3 

85.0 

83.3 

83.3 

85.3 

88.4 

77.5 

77.8 

76.3 

77. 3 

76.8 

77. 3 

77.3 

76.8 

77.3 

78.3 

80.3 

81.0 

83.5 

83.0 

85.8 

88.9 

79 .3 

80.8 

77.8 

75.8 

75.8 

76. 8 

77.3 

77.8 

78.0 

79.8 

82.0 

83.3 

85.5 

86.8 

88.3 

91.7 

87.0 

88.8 

65.5 

84.3 

85.8 

86.0 

83.0 

84.5 

85.3 

85.0 

88.5 

9C.0 

90.0 

90.5 

92.0 

93.7 

87 .8 

88 .3 

87.3 

86.8 

8 5.6 

85.8 

85.1 

86.6 

87.6 

88.6 

89.3 

90.6 

92.3 

91.6 

93.1 

92.2 

85 .8 

87.5 

88. 3 

66.5 

86.5 

88.5 

88.8 

89.5 

91.3 

92.0 

92.5 

92.5 

92.5 

91.8 

90.5 

90.9 

37.6 

88 . 3 

SB. 3 

85. 8 

87.1 

87.3 

86 .6 

87.8 

88 .6 

89.3 

90.3 

90.8 

92.3 

90.6 

90.1 

90.5 

86 .2 

87.7 

87.2 

88.3 

88.2 

89.7 

91 .0 

92.2 

94 .5 

95.2 

96.5 

97.2 

96.7 

94.2 

92.0 

91.8 

87 .0 

86 .3 

89.5 

9C.3 

9G.3 

91. C 

92.3 

93.8 

95 .8 

96.5 

97. D 

96.8 

95.0 

92.3 

91.3 

92.1 

87.5 

83.2 

89.2 

9E .0 

90.2 

92. C 

92.2 

94.0 

95.0 

96.0 

97.7 

90.0 

96.7 

93.2 

91.7 

92.1 

88 .5 

89.8 

8^.3 

9C.C 

90.5 

92. C 

91.5 

93.5 

94 .6 

95.3 

96.8 

97.5 

97.0 

93.0 

92.0 

92.4 

87.7 

88.7 

89.9 

89.2 

68.7 

9C.9 

91.9 

93.9 

95.9 

96.7 

97.2 

98.0 

97.7 

93.9 

92.2 

91.6 

88 .5 

90.0 

90.2 

9C .5 

90.0 

9C.0 

91 .7 

93.5 

94.5 

95.2 

97.7 

99.0 

ico.o 

95.2 

92.0 

91 .6 

87.8 

89.8 

93.8 

91.1 

90.6 

90. 3 

91.3 

93.1 

94.8 

95.6 

96.1 

99.6 

99.6 

94.1 

91.1 

91.7 

8 8.7 

89.9 

90.7 

91.2 

89.7 

90.2 

91 .4 

92.7 

95.2 

96.2 

98.9 

99.7 

100.2 

95.2 

91.9 

91.6 

89 .1 

93 .9 

91 .9 

91.9 

90.6 

89.9 

91.4 

92.9 

95.4 

96. 1 

98.9 

99.4 

100.6 

95.1 

92.4 

90.8 

90.3 

91.8 

93.3 

93.3 

91.5 

90.5 

91 .0 

93.0 

95.5 

96.7 

99.5 

99.8 

101.2 

95.5 

92.3 

91.6 

95.2 

98.4 

101.4 

102.9 

10 0.4 

99. 2 

96.9 

94.9 

96.7 

98.2 

100.2 

100.9 

101.9 

96.4 

93.2 

92.3 

94 .9 

97.9 

103.9 

132.9 

1 3 w . 4 

99.1 

97.1 

95. 1 

96.6 

98. 1 

100.1 

102.2 

102.1 

97.9 

94.1 

93.0 

91 .1 

92 .9 

93.4 

94.4 

9 1.9 

9C.9 

90.6 

93.1 

95.6 

96.4 

99.6 

100.2 

101.1 

96.9 

92.9 

91.Q 

92 .0 

94 .0 

96.5 

97.5 

93.8 

93. C 

91.2 

92.5 

94.7 

95.7 

98.2 

98.0 

100. c 

95.2 

92.0 

89.2 

90 .9 

93.6 

94.9 

9 6.6 

94 . 1 

93.4 

89 .4 

90.9 

92.6 

95.6 

96.4 

98.7 

98.1 

93.9 

90.6 

90.1 

91 .3 

93.6 

94.0 

95.7 

92.7 

91.5 

88.5 

9C.5 

92.8 

94.3 

96. C 

96.6 

98.3 

94.3 

90.5 

88.2 

88.1 

90.1 

90.6 

92.1 

88.8 

88.4 

86.1 

88.4 

89.9 

91.6 

93.1 

95.0 

95.6 

91.6 

88.1 

85.6 



O TABLE XI. - NOISE OF QF-IA CONFIGURATION 78 (ACTIVE SHORT STATOR, 

HARD INLET WITH NO RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25° C and 70 percent relative humidity; 
SPL re 2x10'^ N/m^.] 

(a) 60 Percent of design speed. 

FREQUENCY ANGLE, DEG 


10 

20 

30 50 60 70 80 

90 

100 

no 

12Q 130 140 

150 

160 



1/3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

(SPL) 

ON 

45.7 METER RADIUS 




50 

71 .9 

69.8 

69.8 

70.1 

68.8 

67.9 

68.9 

69.6 

70.9 

70.8 

70.9 

70.7 

71 .9 

72.3 

79.8 

75.0 

63 

70.6 

69.3 

68.8 

68.9 

69.6 

68.9 

68 .3 

68 .1 

69.6 

69.3 

69,9 

70.5 

73.1 

73.6 

79.8 

76.3 

80 

72.7 

72.7 

70.7 

69,2 

69.9 

68.7 

66.5 

68.0 

69.9 

69,7 

71. C 

71.5 

79.0 

79,7 

77.9 

77.3 

IDO 

78.1 

77.9 

76.9 

76.1 

73.9 

79. 9 

72.9 

71.9 

79.9 

79 .1 

73.8 

75.7 

77.1 

77,6 

78.6 

78.5 

125 

81 .9 

82.9 

60.8 

8 0.6 

78 .9 

77.6 

77.3 

75.1 

76.6 

77.1 

77.6 

78.0 

79.3 

79.1 

80.9 

79.2 

160 

81 .2 

81 .7 

79.7 

79.2 

78. 1 

76.9 

77.1 

76.9 

77.9 

77.9 

78.9 

79.3 

78.7 

78.7 

78 .9 

77.8 

200 

82.2 

82.2 

80.1 

77.6 

76.2 

75.1 

79.7 

75.9 

75 .6 

75.2 

77.2 

77.2 

78.7 

77.9 

77.6 

77.3 

250 

83.1 

83.6 

81.8 

80. 1 

79,6 

78.5 

78.1 

78 .6 

80.0 

81.5 

82. 3 

83.1 

83.0 

81.0 

79.1 

77.2 

315 

83.0 

82.3 

81 .n 

8C. 3 

80.0 

79. 0 

78,8 

79.0 

80.3 

81,7 

83.2 

83.1 

82.5 

60.5 

79.5 

78.2 

900 

81 .2 

80.5 

82.5 

60.5 

78.9 

79,5 

79.0 

79 .5 

81.9 

83.9 

89.9 

85.1 

89.9 

82.2 

79.2 

77.9 

500 

80.8 

81.3 

80.2 

79.2 

78.0 

77.8 

77.8 

79.5 

81.3 

83.8 

85.2 

85.9 

89 .0 

81.5 

79.0 

77.5 

630 

79 .1 

80 .5 

78.8 

78,0 

76.3 

76. C 

76.1 

77.1 

79.5 

81.5 

83.0 

82.9 

8 2.6 

81.6 

78.3 

76.5 

800 

78 .1 

78 .6 

78.6 

77.8 

76.3 

75.8 

75.6 

76.9 

78.9 

80.8 

82.1 

81.9 

82.6 

8 1.9 

77.1 

75.3 

1000 

78 .7 

79.9 

79.9 

78.2 

76.2 

75. 1 

75.1 

75 .9 

77,7 

79.7 

81.2 

81.7 

82.2 

81.6 

76.2 

79.5 

1250 

80 .0 

81.5 

80.8 

79.8 

77.3 

75.5 

75.1 

75.6 

77.5 

79.6 

81.6 

82.9 

82.1 

81.1 

77.0 

79.9 

1600 

85.5 

88.0 

87.2 

86.0 

83.0 

80.2 

78.3 

77.2 

78.8 

81.7 

83.3 

89.1 

85.8 

83.5 

79.5 

76.9 

2000 

91.7 

99.5 

93.8 

93.8 

90 .0 

87.5 

85.0 

81 .5 

82.7 

87.2 

87.7 

88.6 

91 .7 

90.2 

85.7 

82.9 

2500 

82 .1 

83 .9 

83.7 

83.6 

80.9 

78.1 

75.6 

75 .6 

76.9 

79.2 

81.2 

82.2 

82.6 

60.6 

76.7 

73.8 

3150 

83 .8 

85.3 

89.8 

85.7 

83.7 

80.8 

76.8 

76 .0 

77.0 

80.0 

81.8 

82.8 

83.7 

81.3 

76.8 

79.2 

9000 

87.8 

89.2 

89. 1 

9C. 1 

88.2 

86.0 

80 .3 

78 .3 

78.7 

80.5 

83.3 

83.5 

86.2 

89.7 

79.9 

76.6 

5000 

82 .9 

89.8 

85.9 

86.1 

82.3 

80.9 

76.3 

75.9 

76.6 

77.9 

81.9 

8 1.6 

82.6 

81.1 

78.1 

73.0 

6300 

89 .0 

85.2 

89.3 

85.3 

83.5 

81.7 

75.2 

79,5 

75.3 

78.5 

80.3 

63.0 

83.5 

81.7 

77.5 

79.3 

8000 

82 .7 

89 .9 

83.2 

85.2 

82.6 

80.7 

73.9 

79,1 

76.3 

78,1 

79.7 

80.7 

82.9 

81.7 

77.3 

72.0 

;oooo 

80.3 

81.6 

81.2 

62.8 

80.2 

78. 3 

71.8 

71 .5 

73.0 

79.7 

77.7 

78.7 

80.3 

78.7 

75.7 

70.3 


TABLE XL - Continued 


FREOUENCy 


50 

63 

80 

100 

125 

160 

200 

250 

315 

400 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 


(b) 70 Percent of design speed. 

ANGLEf DEG 


10 

20 

30 40 50 60 70 80 

90 

100 

110 

120 130 140 

150 

160 



1 / 3 -OCTAVE BAND SOUND PRESSURE 

LEVELS 

(SPU 

ON 

45.7 HETER RADIUS 




73.5 

72.5 

72.6 

71.6 

71.8 

71.6 

72.6 

72.6 

73.3 

74.1 

74.0 

74.0 

76.1 

76.6 

78.6 

79.8 

71.4 

72.5 

71.7 

70.5 

70.7 

70.5 

71.2 

71.0 

71.5 

72.7 

73.2 

74.1 

76.7 

76.7 

78.9 

80.4 

76.1 

76.6 

73.8 

71.5 

71.6 

70.8 

71.3 

71.5 

71.6 

73.8 

75.3 

77.2 

78.6 

79.3 

80.6 

81.8 

80.7 

79.8 

79.5 

78.7 

76.2 

75.3 

75.7 

75.8 

77.0 

77.7 

78.8 

79.9 

81.7 

81.7 

84.0 

83.7 

83.5 

83.7 

83.2 

82.5 

81.3 

79.8 

80.8 

80.0 

80.5 

81.7 

83.2 

83.1 

84.8 

83.3 

84.8 

83.2 

82.3 

82.7 

82.5 

81.2 

80.2 

80.7 

80.5 

81.0 

82.0 

82.7 

83.7 

83.9 

83.8 

83.7 

83.0 

83.1 

83.7 

84.0 

82.0 

80.2 

79.5 

78.9 

78.9 

79.7 

79.9 

80.9 

82.2 

82.8 

84.0 

83.2 

83.0 

81.9 

61.8 

83.5 

82.0 

81.6 

82.8 

81.5 

83.1 

84 . Q 

86.0 

87.8 

88.6 

89.2 

89.1 

86.6 

84.1 

82.7 

81.6 

81.8 

81.8 

82.8 

83.5 

83.5 

83.3 

85.0 

86.1 

87.8 

88.5 

88.5 

87.6 

85.0 

84.5 

83.3 

81 .4 

82.4 

83.1 

81.9 

81.9 

8 3.6 

84.1 

85.9 

86.9 

89.2 

90.4 

90.5 

89.7 

86.9 

83.7 

82.6 

82.7 

82.7 

82.1 

81.7 

83.2 

83.4 

83.6 

85.6 

87.2 

89.7 

90.7 

90.8 

89.6 

86.7 

84.7 

83.1 

81 .2 

81.7 

81.9 

80.9 

80.2 

81.4 

82.2 

83.7 

86.2 

88.9 

89.9 

89.3 

88.7 

86.9 

83.9 

82.1 

80.2 

81 .6 

81.6 

81.4 

80.2 

80.1 

81.4 

83.1 

85.2 

87.9 

88.9 

88.3 

88.6 

86.9 

82.7 

80.8 

80 .6 

81 .6 

82.3 

81.5 

80.5 

80 . 0 

80.8 

82.1 

84.1 

86.3 

87.3 

88.4 

88.1 

86.0 

81.3 

80.7 

81.7 

83.0 

83.0 

82.4 

81.0 

79.9 

80.7 

82.0 

83.9 

86.4 

88.0 

88.6 

88.0 

85.4 

82.2 

80.3 

83.7 

85.2 

85.5 

84.5 

82.7 

80.9 

80.8 

82.2 

84.3 

86 . S 

88.3 

88.9 

88.8 

85.3 

82.0 

80.1 

91.7 

94.7 

95.7 

94.5 

94.0 

94.0 

89.5 

88.5 

87.6 

88.9 

91.6 

92.5 

95.8 

90.2 

87.0 

84.2 

87.7 

90.0 

91.0 

90.5 

89.0 

88.8 

84 .8 

84.2 

85.2 

86.9 

89.0 

90.1 

92.2 

88.0 

85.2 

82.4 

84 .8 

86.4 

86.1 

66.6 

85.8 

83.6 

80.4 

82.1 

83.4 

86.8 

88.1 

88.9 

89.3 

85.4 

81.4 

79.5 

88.2 

90.5 

91.3 

92.5 

91.3 

88.7 

85.3 

84.0 

84.8 

87.1 

89.2 

89.2 

91.1 

87.7 

83.2 

80.0 

85.7 

87.6 

89.1 

89.9 

87.4 

84.9 

82.2 

82.1 

83.6 

84.9 

88.1 

87.5 

89.1 

85.9 

82.7 

78.7 

87.1 

88.2 

88.2 

89.2 

88.2 

87.1 

80.9 

80.7 

81.7 

85.1 

86.0 

88.4 

88.9 

85.2 

80.9 

78.8 

85.8 

87.0 

86.6 

88.6 

86.3 

84.5 

79.3 

80.1 

82.3 

84.3 

85.8 

86.3 

88.0 

85.5 

81.3 

77.3 

83.8 

85.1 

85.6 

86.9 

84.4 

83.3 

77.6 

78.4 

79.6 

81.4 

83.9 

84.3 

85.4 

82.6 

79.8 

75.4 


C7I 

to 


FREOUENCY 


5D 

63 

80 

100 

125 

160 

200 

250 

315 

400 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 


TABLE XI. - Continued. 

(c) 80 Percent of design speed. 

ANGLE, DEG 


10 

20 

30 

1/ 

tiO 53 bC 7C 80 

3-OCTAVE band SOUND PRESSURE 

9C 

LEVELS 

ICQ 

(SPL) 

no 

ON 45 

120 13Q IMO 

.7 METER RADIUS 

150 

160 

82 ,4 

75.1 

79.9 

79.2 

83.1 

77. 6 

61.6 

77.6 

76.7 

78.1 

77. 1 

79.1 

79.9 

79.9 

81.9 

83. 1 

72.9 

74.6 

73.7 

72.9 

74. 1 

73.9 

73.9 

73.7 

74.6 

75.7 

76.7 

77.5 

78.9 

60.9 

83.2 

83.5 

75 .9 

77.1 

75.2 

73.4 

73.6 

73.2 

74.4 

74 .? 

75.2 

77.1 

78.2 

79.7 

81.9 

83.2 

85.1 

85.8 

82 .3 

80.8 

80.8 

79.3 

78.1 

78.8 

79.8 

79.3 

80.4 

62.6 

82.6 

83.4 

85.4 

86.4 

87.8 

87.1 

82.6 

81.8 

81.8 

81.3 

80.9 

81.4 

62 .4 

83.4 

84.6 

85.8 

87.3 

86.9 

87.9 

88.1 

88.9 

87.6 

81 .6 

82 .6 

83.2 

83.1 

82.7 

84.2 

84.9 

65.7 

86.6 

86. 9 

87.6 

86.5 

87.9 

87.9 

87.7 

87.6 

82 .9 

84.2 

83.1 

82.2 

82.6 

83.2 

82.7 

84 .1 

63.7 

84,6 

65.7 

66.3 

87.4 

86.9 

86.9 

86.8 

81.9 

83.1 

83.3 

84.4 

84.6 

85.3 

85.9 

66 .6 

88 .6 

9C,1 

91.6 

91.7 

91.8 

89.9 

88.4 

86.1 

82 .6 

83.6 

85.1 

65.8 

86.3 

86.8 

87.4 

88.6 

90.3 

91.6 

92.3 

9 1.9 

90.8 

89.1 

87.8 

86.8 

83 .0 

83.9 

85.4 

65.2 

85.0 

87.7 

38.4 

89.4 

91.2 

92.5 

93.7 

93.8 

93.0 

90.5 

88.5 

86.9 

83 .5 

84 .6 

84 .5 

65.1 

86.1 

8 6.8 

88.1 

89.6 

91.1 

92.5 

93.3 

93.7 

93.1 

90.1 

68.6 

86.7 

84 .0 

85 .0 

85.5 

86.0 

85.3 

8 6.5 

87.5 

89. G 

91.3 

92.8 

93.6 

93.7 

94 .0 

91.1 

88.5 

86*7 

83. 3 

85.1 

85.4 

85.6 

85.3 

85.6 

86. B 

88 .1 

89 .6 

91.6 

93.6 

94.5 

95.1 

91.4 

87.4 

86. D 

83 .8 

85.7 

85.8 

86.0 

85.0 

85.2 

86.3 

87.8 

89.7 

91.3 

93.2 

94.6 

94.8 

90.8 

66.8 

85.6 

84 .4 

86.0 

8 6.0 

86.4 

85.2 

84.7 

85.5 

87.0 

89.4 

91.7 

93.9 

94.6 

94.7 

90.9 

87.7 

85.6 

85.7 

87.2 

87.5 

87.8 

86.7 

85. 7 

86.0 

86.8 

89.7 

91.8 

94. D 

94.1 

95.2 

91.2 

87.7 

84.9 

87.8 

89.3 

90.9 

90. 8 

89.9 

8 8.6 

87.1 

87.3 

89 .6 

92.4 

94.3 

94.5 

95.6 

91.4 

88.3 

85.0 

93.2 

96.9 

99.2 

99.9 

101.4 

99.4 

94.9 

93 .0 

92.0 

93.5 

95.7 

97.5 

98.2 

94.0 

91.0 

87.9 

87 .4 

89.3 

89.3 

90.3 

89,6 

87.7 

85.8 

87.1 

88.9 

91.9 

93.3 

95.2 

95.3 

91.1 

87.3 

84.7 

88 .5 

90.2 

90.7 

91.7 

89.3 

87.8 

8 6.0 

87.0 

89.3 

9C.9 

93.9 

93.7 

95.4 

91.6 

67.0 

84.2 

89 .8 

92 .7 

95.2 

96.8 

94.0 

92.3 

89.6 

88.1 

88.8 

89.8 

92.8 

92.8 

94.1 

9Q . 6 

88.0 

83.2 

69.2 

90.2 

90.0 

91.0 

89.5 

88.3 

83.6 

84.8 

86.3 

89,5 

90.5 

93.0 

93.2 

89.3 

85.5 

83.3 

89.7 

91.1 

90.7 

92.4 

90.7 

89.5 

84 .5 

85 .0 

86 .9 

88.9 

90.4 

90. 8 

92.9 

90.0 

86.0 

81.2 

87.1 

89.1 

89.3 

90.3 

87.6 

86.7 

82.1 

82.9 

84.4 

86.1 

88.3 

88.9 

90.1 

86.9 

84.3 

79.8 



TABLE XI. - Concluded. 


(d) 90 Percent of design speed. 


FREQUENCY 

1C 

2C 

ANGLE, DEG 

50 40 50 60 70 80 90 

IPO 

no 

120 130 140 

150 

160 




1 /3-OCTAVE BAND SOUND PRESSURE LEVELS 

«SPL) 

ON 

45.7 meter radius 




5C 

CD 

75 .2 

78.1 

79. 

6 

81.1 

78.9 

78.9 

78.4 

79.4 

79.2 

81.1 

61.0 

83.2 

83.4 

85.4 

87.4 

63 

75»8 

77.1 

76.9 

76. 

3 

7 6.4 

76. 3 

75.9 

76.9 

77.3 

78.8 

80.8 

80.7 

82.6 

83.9 

85.8 

87.8 

8C 

78.4 

79. n 

77.5 

75. 

2 

75.4 

75. 7 

75.7 

76.9 

78.5 

79.9 

81.9 

83.0 

85.7 

86.7 

68.9 

90.3 

130 

84 .3 

84.8 

82.3 

81. 

6 

81.1 

8 3.4 

62.9 

83.9 

86.9 

87.6 

89.4 

89.7 

90.1 

91.2 

92.1 

91.3 

125 

84 .7 

85.1 

64.9 

63. 

7 

83.4 

83.7 

63.9 

84.4 

86.4 

87.7 

89.7 

89.0 

91.2 

91.9 

92.7 

90.8 

16C 

84 .6 

85.9 

8b. 3 

86. 

3 

85. 3 

87. 1 

87.3 

88.4 

89.8 

9C.8 

91.1 

91.5 

91.8 

91.1 

90.8 

90.6 

23C 

85 .6 

88 . 1 

8 5.9 

84. 

1 

84.8 

85.3 

85.3 

86 .6 

86.4 

87*6 

88.1 

88.7 

89.8 

89.4 

69.8 

9C.3 

250 

85.0 

86.5 

86.1 

86 • 

3 

86.5 

87.5 

87. s 

88.3 

90.0 

92.1 

93.1 

93.4 

93.8 

93.0 

91.5 

89.8 

315 

86.4 

87.3 

87.9 

8 8. 

5 

88.2 

89. 7 

90.2 

91 .4 

92.7 

94 .2 

94 .4 

94.1 

93.0 

91.9 

90.9 

90.4 

MCO 

86.7 

86.8 

68.2 

67. 

7 

88.3 

89.8 

89.8 

91.2 

92.7 

94.5 

95.2 

95.4 

95.2 

92.8 

91.5 

90.2 

50C 

87 .3 

88.2 

8 9 . G 

68 . 

8 

9C.2 

90. 5 

91.5 

92.3 

93.2 

94.8 

95.5 

95.4 

95.7 

92*8 

91.5 

90.0 

630 

87.5 

88.5 

88.6 

6E. 

a 

89.1 

9P.C 

91.0 

92 .3 

94.1 

95.6 

96.0 

96.2 

96.5 

94.0 

91.6 

89.9 

830 

87.5 

89.1 

89.3 

89. 

8 

8 6.6 

89.0 

90. 3 

91 .6 

92.3 

94.3 

96.3 

97.6 

98.6 

95.0 

91.3 

89.9 

1CC3 

87.5 

89.2 

89.5 

9C. 

9 

90.0 

89.7 

90.5 

92.0 

93.9 

96.4 

98.2 

98.1 

98.4 

94.5 

91.2 

90.1 

1260 

88.0 

89.8 

93.0 

9C. 

3 

89.8 

89.6 

90 .5 

91.3 

94.0 

97.3 

98.5 

99.0 

99.3 

95.0 

92.0 

89.8 

160G 

88 .5 

90 .0 

91.0 

91. 

2 

90.0 

89.7 

89.7 

91.2 

93.4 

95.9 

97.7 

97.8 

99.5 

95.0 

91.7 

88.9 

2D0C 

89 .9 

91.4 

92.9 

92. 

8 

91.3 

90.6 

89.9 

91 .2 

93.7 

95.5 

98.2 

98.3 

99.8 

94.7 

91.8 

88.9 

2500 

94.6 

96.1 

99.7 

101. 

7 

101.1 

98.2 

95.2 

93.1 

94.4 

96. 1 

98.2 

99.5 

99.6 

95.1 

92.2 

89.5 

3150 

94 .1 

95.6 

98.8 

ICC. 

6 

100.1 

97. 3 

95.6 

92.8 

94.3 

96. 1 

98. 1 

100,1 

99.8 

96.1 

92.3 

89.7 

4C00 

91 .1 

92 .5 

92.8 

93. 

6 

9 1.3 

90.3 

89.6 

91.5 

93.5 

95.3 

97.8 

98.4 

99.6 

95. 1 

91.3 

88.2 

5C00 

92 .1 

93.9 

96.1 

96. 

9 

92.4 

92. 1 

90.4 

90.5 

92.4 

93.5 

97.0 

96.7 

97.4 

93.7 

90.9 

66.5 

6300 

92.2 

93.0 

94.3 

95. 

2 

92.4 

92.2 

88.7 

89.2 

90.5 

93.2 

94.5 

97.1 

97.0 

92.9 

89.4 

87.0 

8000 

91 .3 

92.9 

93.3 

95. 

3 

91.4 

90.9 

87.2 

88.8 

91.1 

92.6 

94.4 

94.9 

96.8 

93.3 

90.1 

85.4 

ODOO 

89.1 

90.5 

9Q.H 

92. 

0 

88.5 

88.0 

84.8 

87.0 

88.3 

90. 1 

92.1 

93.0 

93.6 

90.5 

88.0 

83.5 



CJl 


TABLE Xn. - NOISE OF QF-IA CONFIGURATION 80 (ACTIVE SHORT STATOR 


INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25^ C and 70 percent relative humidity; 
SPL re 2x10"® N/m^.] 

(a) 60 Percent of design speed. 

FREQUENCY ANGLE, DEG 


10 

20 

3D ‘lO 5D 60 70 80 

90 

IDO 

no 

120 13D 140 

150 

160 



1/3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

(SPL) 

ON 

45.7 METER RADIUS 




50 

72.8 

71.4 

70.9 

69.4 

70.3 

69. 5 

70.3 

69.8 

71.6 

71.1 

72.3 

71.9 

72.1 

72.8 

74.9 

75.3 

63 

69.5 

69.3 

69.1 

67.6 

69.1 

69.1 

67.8 

68.3 

68.6 

68.3 

70. 1 

70.9 

72.1 

73.3 

74.6 

74.7 

80 

72.9 

72.1 

70.6 

68.4 

69.4 

69.6 

67.1 

68.9 

69.1 

68.8 

70.3 

72.4 

73.3 

74.9 

76.3 

76.3 

100 

77.8 

77.1 

75.6 

75.1 

73.3 

74. 0 

71.1 

71 .6 

72.5 

72.3 

73.0 

74.7 

75.8 

76.6 

77.8 

77.2 

125 

79 .9 

80 .6 

79.8 

78.3 

76.1 

75.9 

75.1 

74.3 

75.1 

75.8 

77.3 

77.2 

78.4 

78.1 

78.9 

78.3 

160 

81 .0 

81.0 

79.2 

77.8 

77.2 

76. C 

76.7 

76.3 

77.3 

77.2 

78.7 

79.3 

78.7 

78.5 

78.5 

77.6 

200 

80.7 

81.5 

78.7 

76.3 

75.3 

74.7 

74.2 

75 .0 

76.2 

75.8 

77.7 

77.8 

78.3 

77.7 

77.7 

77.2 

250 

81 .6 

83.2 

81 .7 

78.7 

78.2 

77.4 

76.7 

78.7 

80.2 

81.7 

82. 7 

83.7 

82.9 

81.2 

78.7 

76.3 

315 

82.7 

82.4 

80.6 

79.1 

79.6 

78.6 

78.1 

79.2 

81.1 

82.4 

83.2 

84.2 

82.6 

80.4 

80.1 

78.5 

«»00 

80 .8 

79.8 

80.9 

79.1 

77.9 

77.9 

77.8 

79.3 

81.3 

83.8 

84.9 

85.0 

84.1 

82.1 

79.1 

76.8 

500 

80.5 

80.2 

79.2 

77.4 

76.2 

76.5 

76.7 

79.0 

80.9 

82.9 

84.9 

85.0 

83.5 

81.5 

78.5 

76.6 

630 

79.2 

80 .0 

77.9 

76.4 

75.5 

75.2 

75.4 

76.7 

78.7 

80.9 

82. 7 

82.8 

82.2 

81.0 

77.9 

76.1 

800 

78 .5 

79.2 

78.4 

77.5 

76.0 

75.0 

75.0 

76.2 

78.0 

8C.2 

81.9 

8 1.9 

82.4 

82.2 

76.9 

74.6 

1000 

79.6 

79.8 

79,0 

78.0 

76.3 

74.8 

74.1 

75 .8 

77.5 

79. 1 

81. C 

82.2 

81.6 

81.3 

76.5 

74.2 

1250 

80.3 

80.8 

80.5 

79.2 

77.0 

75.0 

74 .2 

75.5 

77.3 

78.3 

81.3 

82.4 

82.2 

81.2 

77.0 

74.0 

1600 

85.5 

87.0 

85.8 

84.3 

81.0 

79.9 

76.7 

77.0 

79.3 

80.7 

83.0 

83.9 

85.3 

83.0 

78.8 

75.2 

2000 

92 .8 

95.6 

95.1 

93.3 

89.8 

91.1 

83.8 

8 3.0 

86.8 

86.8 

87.6 

89.6 

93.1 

91.0 

86.6 

82.9 

2500 

83.5 

84 .6 

84.6 

83.3 

80.6 

78.0 

75.1 

75.1 

77.3 

79.8 

81.1 

82.4 

83.1 

61 .1 

77.0 

73.5 

3150 

84.6 

85.4 

84.8 

84.3 

82.3 

79.1 

74.9 

75.3 

77.3 

79.1 

81.4 

82.9 

84.3 

81.8 

76.9 

74.2 

MOOD 

88.4 

89.9 

88.8 

89.3 

86.7 

83.2 

78.7 

77.9 

78.5 

80. 5 

83.1 

84.3 

86.9 

84.8 

80.1 

76.3 

5000 

83.0 

84.4 

85.7 

84.9 

80.9 

78.0 

74 .2 

74.4 

7 6.4 

78.0 

81.4 

81.3 

83.0 

81.9 

78.2 

73.3 

6300 

84 .9 

85.3 

85.1 

84.6 

82.3 

80.3 

74 .4 

74.1 

75 .4 

78.8 

80.4 

83.2 

85.4 

81.9 

77.9 

74.7 

BODD 

83.3 

84 .8 

83.6 

84.0 

81.5 

78.8 

73.0 

73.5 

76.0 

77.5 

79.6 

81.1 

83.0 

82.0 

77.1 

72.2 

,0000 

81.0 

82.0 

82.0 

82.0 

79.3 

77. C 

70.5 

71.1 

72.6 

75.3 

77.3 

79.0 

81.0 

78.8 

76.0 

70. 6 


TABLE Xn. - Continued. 


(b) 70 Percent of design speed. 


FREQUENCY 

ID 

2D 

/iNDLE, DEG 

33 43 50 60 70 80 90 

100 

110 

120 130 l«tO 

ISO 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

(SPLl 

ON 

<15.7 HETER RADIUS 




50 

75 .4 

73.9 

72.4 

72.3 

70.6 

72.1 

73.3 

74 .1 

74.6 

73.6 

75.1 

75.4 

76.4 

76.8 

78.8 

79.7 

63 

72 .1 

72.8 

71.9 

71.3 

71.3 

71.1 

72.4 

71.9 

72.1 

72.1 

72.9 

74.3 

76.6 

76.3 

78.1 

79.3 

80 

75.6 

7b .8 

73.8 

72.1 

71.5 

71.1 

71 .8 

71 .8 

72.3 

72.5 

74.1 

76.7 

78.3 

79.0 

80.5 

81.2 

100 

81 .1 

80.3 

80.3 

79.0 

75.5 

75.8 

74 .6 

75.0 

76.5 

76.6 

78. 1 

79.2 

81.0 

61.5 

83.0 

83.0 

125 

83.9 

84.4 

8 3.8 

81.9 

80.3 

80.1 

79.8 

79 .9 

80.8 

81.4 

82.1 

83.0 

83.6 

83.8 

83.9 

83.5 

160 

83.1 

83.6 

82.8 

bl.9 

79.9 

80.4 

80.6 

80.9 

81.9 

81.9 

83.6 

84.0 

83.6 

83.8 

83.3 

82.7 

200 

83 .1 

83 .4 

81 .6 

79.8 

78.9 

78.8 

79.4 

80.4 

79.9 

80.8 

81.4 

82.7 

83.4 

82.4 

82.3 

81.8 

250 

81 .9 

83.6 

82.4 

80.9 

81.2 

80. 4 

61.4 

S3. 4 

84.7 

86. 6 

87.4 

88.3 

88.6 

86.2 

83.9 

81.3 

315 

81 .4 

81.5 

81.7 

83.0 

83.0 

8 3.2 

83.5 

84.7 

86.4 

88.0 

89.0 

89.1 

87.5 

85.2 

84.0 

82.6 

400 

81 .0 

81.5 

81.7 

82.5 

81.4 

82.2 

83.4 

85.4 

87.0 

88.7 

89.9 

90.5 

89,2 

86.7 

83.2 

81.1 

500 

81.6 

82.1 

82.0 

81.5 

80.5 

81.8 

82.3 

84.5 

86.6 

88.5 

90.0 

90.2 

88.5 

86.6 

83.6 

62*4 

630 

81 .0 

81.7 

80.5 

81.2 

79.2 

80.5 

81.4 

83.2 

85.5 

87.2 

88.5 

88.8 

87.9 

86.5 

B3.2 

81.6 

600 

80.7 

81.9 

81.2 

81.2 

79.5 

79.5 

80.5 

82.7 

84 .5 

86.2 

88.2 

88.3 

88.0 

87.0 

82.2 

80.2 

1000 

81 .8 

82.9 

81.9 

82.1 

79.8 

79.4 

80.3 

81.9 

83.9 

84.9 

87.3 

88.5 

87.9 

85.9 

60.9 

79.7 

1750 

82.5 

83.7 

83.0 

82.5 

79.9 

79.7 

80.4 

81.5 

83.9 

84.9 

87.9 

88.8 

87.9 

85.7 

81.9 

79.4 

1600 

84.8 

85.7 

85.2 

84.4 

81.8 

80.2 

80.0 

81.5 

84.2 

85.7 

88.2 

88.8 

88.3 

85.7 

81.8 

79.2 

2000 

91 .7 

96 .2 

94.4 

96.4 

92.4 

89. 2 

86.0 

85.0 

87.4 

89.5 

92.7 

93.3 

94.0 

91.0 

86.5 

83.3 

2500 

90.6 

95.1 

93.2 

95.1 

91.1 

88.2 

84.7 

83 .9 

86 .4 

88.7 

91.4 

91.8 

93.2 

90.7 

86.6 

83.6 

3150 

86 .9 

88 .1 

87.2 

87.6 

85.1 

83.1 

60.4 

62.1 

83.9 

85.9 

88. 1 

89.3 

89.7 

86.2 

81.9 

79.6 

4000 

86 .9 

90.4 

90.8 

91.6 

88.8 

86.4 

82.9 

83.2 

84.7 

86.9 

89.5 

90.0 

90.9 

87.8 

83.4 

80.0 

5000 

87.0 

89.0 

90.5 

91 .0 

87.0 

84.7 

8X.5 

81.7 

83.7 

85.2 

88.0 

88.0 

89.5 

87.3 

83.3 

78.6 

6300 

68 .5 

89.2 

89.3 

89.3 

87.8 

86.5 

80.0 

8C .7 

82.0 

85.5 

86.6 

89.1 

90.5 

86.0 

81.5 

79.4 

8000 

85.9 

88.1 

87.3 

88.4 

85.7 

83.7 

78.6 

79.8 

82.1 

83.9 

86.1 

86.9 

88.2 

85.9 

62.1 

77.5 

.0000 

84.3 

86.0 

86.3 

66.8 

83.3 

82.3 

77.0 

78.0 

79.5 

81.7 

83. 7 

85.0 

86.2 

82.6 

80.2 

75.1 



TABLE Xn. - Continued 


(c) 80 Percent of design speed. 


FREQUENCY 

1C 

?0 

ANGLt, DEfa 

30 *IC 5C 60 70 80 90 

ICC 

110 

120 130 

150 

160 




1/3-OCTAVt BAND SOUND PRESSURE LEVELS 

(SPL) 

ON 

*♦5.7 METER RADIUS 




50 

80.1 

74 .6 

75.8 

81.8 

78.3 

83.8 

77.3 

61.8 

76*6 

78.5 

80. 1 

79.4 

79.8 

80.8 

82.8 

83.3 

b3 

72.3 

75.0 

73.3 

73.7 

74.5 

73.8 

74.5 

74.5 

74 .7 

75.3 

76.8 

77.4 

79.7 

80.7 

82.0 

82.5 

80 

75 .6 

77.3 

74.1 

73.4 

73.9 

72.9 

73.1 

74.1 

75.3 

76.4 

77.8 

79.0 

81.8 

83.1 

85.1 

85.1 

100 

81.3 

80.1 

78.6 

79.6 

79.1 

79.3 

77,4 

79.3 

80.1 

80.8 

82.4 

83.7 

84.9 

85.9 

86.9 

87.0 

125 

82.6 

82.5 

81.1 

81.1 

80.8 

81.1 

81.6 

83.1 

84.1 

85.5 

86. C 

87. 1 

87.3 

88.5 

88.6 

87.7 

160 

81 .8 

82.3 

62.7 

62.3 

82 .0 

84,3 

84.0 

85.0 

86.7 

87.5 

88. C 

88.7 

88.5 

88.2 

88.0 

87.5 

200 

82 .8 

84 .0 

S3. 2 

82.0 

82.8 

83. 3 

82.7 

84.5 

84.5 

84.7 

85.5 

86.4 

86 .8 

86.3 

86.3 

86.2 

250 

81 .7 

83.1 

82.4 

82.6 

83.4 

83.7 

84 .9 

85.7 

88.1 

89.4 

90.7 

91.2 

91.2 

89.6 

87.9 

85.3 

315 

82 .9 

83 .4 

83.9 

84.9 

85.9 

86.2 

87.2 

88.7 

93.5 

91.4 

92.9 

92.8 

91.0 

89.5 

87.7 

87.1 

ROD 

83.0 

83.5 

84.7 

85.4 

85.0 

86.7 

88.0 

89.5 

91.2 

92.4 

93.4 

93.5 

92.7 

90.0 

67.4 

85.8 

500 

84 .1 

84.2 

84.2 

84.6 

85.1 

86.2 

87.1 

89.6 

90.9 

92.7 

94.1 

93.7 

92.9 

90.4 

88.2 

86.5 

630 

84.7 

84.5 

84.7 

84.7 

84.2 

8 6*0 

87.4 

88.5 

91.0 

92.7 

93.5 

93.8 

93.7 

91.2 

88.2 

86.2 

800 

84.6 

84.7 

85.4 

85.4 

84.4 

85.1 

86.4 

88.4 

89 .7 

91.2 

93.1 

94.2 

95.1 

91.6 

87.4 

85.3 

1000 

84 .8 

85.8 

85.5 

85.1 

84.0 

84.6 

86.0 

87.5 

89.6 

91.0 

93.3 

94.9 

94.5 

91. 1 

86.6 

85.0 

1250 

85.2 

86.2 

86.0 

85.5 

84.0 

84.2 

85.8 

87.2 

89.7 

90. 8 

93. 7 

95.1 

94.3 

91.2 

87.5 

84.7 

1600 

86.8 

87.6 

87.8 

87.0 

85.5 

85.0 

85.6 

86.9 

89.6 

91.3 

93.9 

94.5 

94.3 

91.4 

87.4 

84.3 

2000 

88 .3 

88.8 

89.7 

89. 2 

87.3 

86. 3 

86.0 

87.2 

90.2 

92.7 

94.5 

94.8 

95.0 

91.3 

87.8 

84.7 

2500 

97.7 

97.7 

100.0 

101.0 

99.0 

95.9 

93.7 

91 .0 

92.5 

94.9 

96.5 

98.1 

100.7 

96.2 

91.9 

88.8 

3150 

89.6 

90.2 

90.6 

90.6 

89.1 

86.9 

85.6 

87.1 

89.9 

91.7 

93. 7 

95.5 

95.9 

92.1 

88.1 

85.3 

4000 

90.0 

91.1 

91.0 

91.1 

89.3 

87.1 

85.8 

87.6 

89.9 

91.7 

94.0 

94.5 

95.5 

91.7 

87.6 

84.5 

5000 

91.8 

93.6 

96.3 

96.9 

92.8 

90.6 

87.9 

87.4 

88.9 

90. 4 

93.4 

93.9 

94.8 

91 .6 

88.4 

83.5 

6300 

89 .7 

90.7 

90.7 

90.5 

89.1 

87.9 

83.9 

85.2 

87.1 

90.1 

91.1 

93.7 

95.2 

89.9 

86. 1 

84.0 

8D00 

90.0 

91.8 

91.5 

92.3 

90. 7 

88.7 

84.5 

85.3 

87.7 

89.2 

90.8 

92.1 

93.3 

90.7 

86.8 

82. 1 

0000 

87 .5 

89.1 

89.6 

69.8 

87.5 

86. Q 

82.3 

83.0 

84,8 

86.8 

89. C 

89.8 

91.3 

67.3 

64.6 

8C.3 



TABLE Xn. - Concluded, 


FRE OUTNCY 


5C 

63 

IOC 

12S 

16C 

200 

250 

315 

HOC 

500 

630 

800 

lODC 

1250 

1600 

2000 

2500 

3150 

4C0C 

5000 

6300 

8000 

lOCDO 


(d) 90 Percent of design speed. 

AN6LE, DEG 


1 c 

2C 

30 

40 

50 

6C 

7l, 

80 

90 

ICO 

no 

12D 

130 

140 

150 

160 




1/5-OClAVE BAND SOUND PRESSURE 

LEVELS 

CSPL) 

ON 45 .7 METER RADIUS 



63.0 

77.3 

77.5 

81.8 

78.5 

83.8 

80.2 

79.0 

78.3 

8C.8 

81.2 

82. 1 

62.7 

83.0 

84.8 

87.1 

76 .8 

76.7 

76.5 

77.0 

76.7 

78.2 

77.0 

77 .0 

77.5 

78.5 

79.7 

8C.8 

62.0 

83.2 

85.2 

86.4 

73 .5 

79.2 

76.2 

75.4 

75.0 

75.7 

75.7 

76.2 

77. C 

78.4 

80.5 

81.8 

84.9 

85.7 

87.9 

88.4 

ee .0 

87 .0 

85 .5 

65.0 

84.0 

82.2 

63.7 

82.0 

62.2 

83.7 

86.3 

86.1 

88.2 

88.8 

91.0 

91.1 

6 5.4 

8 5.7 

65.6 

63.7 

62.9 

63.2 

83.7 

84 .4 

85.6 

67.2 

88.4 

89.5 

90.9 

91.1 

92.7 

91.0 

64 .2 

65 .0 

8 5.9 

84.9 

84.7 

67. C 

87.0 

88.4 

89.4 

9C.4 

91. C 

91.9 

91.4 

91.9 

90.5 

90.6 

es . 1 

86.7 

85.9 

64.4 

65.2 

86. 1 

65.6 

86.7 

86.9 

87.4 

87.7 

89.2 

69.6 

89.2 

89.7 

89.8 

84.8 

65.7 

66.3 

8 6.2 

85.5 

86.7 

87.0 

67.8 

89.5 

91.3 

92.5 

93.1 

93.3 

92.7 

90.8 

89.1 

85.0 

6 6.6 

87.5 

67.6 

88.1 

88.8 

89.3 

91.1 

93. C 

93.8 

95.0 

94.6 

93.1 

92.0 

90.5 

90.7 

86.3 

87.0 

87.8 

88.6 

89.1 

91 . 1 

90.8 

91 .5 

92.6 

93.8 

95.6 

96.2 

95.0 

92.5 

90.8 

89.5 

67.6 

8 8.1 

67. 1 

67.6 

68.1 

89.8 

90.5 

92.3 

93.5 

94. 6 

95. 1 

95.6 

95.3 

92.8 

90.8 

89.0 

67.6 

89.0 

88.3 

66.1 

8 S . 

89.6 

90.8 

92.3 

93.8 

96*1 

96.1 

96.5 

96.3 

93.8 

91.8 

89.3 

87 .7 

88 .4 

8 3.6 

88.1 

87.7 

88.7 

90.4 

91.2 

92.7 

94.4 

96.2 

98.0 

98.6 

95.1 

90.9 

89* 1 

63 .3 

89.6 

89.1 

89.1 

6 8.6 

89.3 

90.3 

92.1 

93.8 

95.3 

97.6 

98.7 

98.6 

94.8 

90.6 

89.1 

88.8 

89.8 

89.6 

89.3 

88.3 

88.9 

89 .9 

91 .4 

94 .3 

95.4 

98.3 

99.4 

98.8 

95.6 

91.8 

89.2 

89.1 

90.9 

91.1 

9C.2 

88.7 

88.9 

89.7 

91 .1 

93.6 

95.2 

97.9 

99.0 

98.9 

95.2 

91.1 

88.5 

90.3 

92.1 

92.4 

91.3 

90.3 

89.8 

89.8 

91.4 

93.6 

96.3 

98.2 

98.5 

99.2 

94.7 

91 .7 

88.4 

95 .4 

97.3 

97.8 

98 .6 

97.1 

9 4.8 

92.3 

92.6 

94 .8 

97.3 

98.8 

100.2 

99.9 

95.6 

91.6 

89.2 

98 .2 

100.5 

101. 0 

1L2.3 

IOC. 7 

98.4 

94.4 

94.2 

94.9 

96.9 

98.7 

101.1 

101.9 

97.7 

93.2 

90.9 

92.3 

94.0 

93.3 

93.6 

92. 1 

9C. 6 

90.0 

92.0 

94. C 

96.3 

98.8 

99.1 

99.6 

96.0 

91.5 

88.4 

91 .8 

94.3 

95.8 

95. 1 

92.0 

90.8 

89.3 

9C .3 

93.1 

94.6 

97.3 

97.4 

97.5 

94.3 

91.3 

86.7 

93 .1 

95.1 

96.5 

9b. 0 

94.4 

93.2 

89.5 

90.2 

91.5 

95.0 

95.7 

98.5 

99.5 

94.1 

90.2 

88.2 

91.9 

94.2 

93.9 

94 .4 

9 2 .0 

91.0 

67.4 

69.7 

91.9 

93.9 

95.4 

96.5 

97.0 

94.2 

90.4 

86.3 

69.2 

91 .4 

91.9 

91.9 

8 9.0 

86. 9 

85.4 

87.7 

89.2 

91.4 

93.0 

94.2 

94 .9 

91.2 

88.2 

83.8 



TABLE Xm. - NOISE OF QF-IA CONFIGURATION 81 (ACTIVE SHORT STATOR, 

ACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25° C and 70 percent relative humidity; 

SPL re 2x10"^ N/m^.] 


(a) 60 Percent of design speed. 


FREQUENCY 

10 

20 

ANGLE, DEG 

30 40 50 60 70 80 90 

100 

110 

120 130 140 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

ISPL) 

ON 

45.7 METER RADIUS 




50 

72.0 

69.3 

70.0 

70.3 

68.5 

68.0 

68.3 

69.5 

71.3 

70.5 

71.3 

71.0 

70.3 

71.8 

74.0 

74.9 

63 

69.3 

69.0 

69.0 

68.8 

66.3 

6 8.5 

67.8 

67.3 

67.5 

68.0 

68.8 

70.0 

71.8 

72.5 

74.0 

75.4 

80 

72 .0 

72.3 

71.5 

71.3 

69.0 

69.0 

66.5 

68.3 

68.5 

68.8 

70.8 

71.5 

73.3 

75.3 

75.8 

76.9 

100 

77.2 

77.0 

76.7 

76.7 

74.2 

73.7 

72.5 

72.7 

72.7 

72.7 

73.5 

74.7 

76.0 

76.7 

78.2 

78.1 

125 

79.8 

80 .3 

80.6 

79.6 

76.8 

77.1 

75.6 

74.6 

76.1 

76. 3 

77.3 

78.1 

78.1 

78.6 

79.8 

77.9 

160 

80.5 

80.7 

79.5 

78.2 

76.7 

75.5 

77.0 

75.7 

77.0 

76.5 

78.5 

79.2 

78.0 

79.0 

77.7 

77.4 

200 

80.8 

81.0 

79.5 

76.3 

75.5 

74.3 

73.5 

74 .3 

75.5 

75.3 

76.8 

77.0 

78.5 

78.3 

78.0 

77.2 

250 

81 .0 

82.7 

80.7 

78.2 

78.2 

78.0 

77.2 

78.7 

80.7 

82.2 

83.0 

84.0 

83.5 

81.7 

78.7 

76.8 

315 

80 .4 

80 .4 

78.9 

78.4 

78.9 

79.2 

78.2 

78.9 

80.7 

82.4 

83.4 

83.9 

82.2 

80.2 

79.4 

78.1 

400 

78.0 

77.7 

77.5 

76.7 

77.5 

78 .0 

77.5 

79 .5 

81.2 

83.5 

85.0 

86.0 

84.2 

81.5 

79*0 

76.9 

500 

76 *9 

76 .9 

75.9 

75 .4 

74.9 

75.9 

76.7 

78.7 

80.9 

82.9 

84.2 

85.0 

83.2 

81.7 

78 .4 

76.8 

630 

74 .2 

74.7 

73.9 

73.4 

72.9 

73.9 

75.2 

76.4 

78.7 

80.9 

81.9 

82.7 

82.2 

81.4 

77.7 

75.6 

800 

71 .5 

71.7 

72.0 

72.7 

72.0 

73.0 

74.5 

75 .5 

78 .5 

80.2 

82.0 

82.0 

82.2 

82.0 

76.7 

74.1 

1000 

70.9 

70.6 

70.9 

70. 6 

70.6 

71.9 

73.4 

74.9 

77.6 

79.1 

80.6 

82*1 

81.6 

81*4 

75.9 

73.8 

1250 

71.1 

69.9 

69.9 

69.4 

70.1 

70.9 

73.1 

74 .6 

77.4 

78.4 

81.6 

82.6 

81.4 

81.4 

76.9 

73.5 

1600 

78 .1 

76 .1 

73.4 

72.1 

71.6 

71.6 

74 .M 

75.6 

78.6 

81.6 

82.9 

84.1 

8 6.1 

86.1 

79.6 

75.0 

2000 

82 .8 

82.8 

79.3 

76.6 

75.1 

7 5.8 

76.8 

77.8 

82.1 

88.6 

86.6 

88.6 

93.1 

94.6 

86.8 

80.9 

2500 

71 .6 

71.4 

69.6 

69.4 

68.6 

69. 1 

70.1 

73.2 

76.1 

79. 1 

80.6 

81.7 

82.6 

80.9 

75.9 

71.8 

3150 

75 .9 

75.9 

73.2 

70.9 

69.9 

69.6 

70.9 

74.1 

76 .6 

78.9 

81.1 

82.9 

84.1 

81 .9 

76.9 

73. D 

4000 

81 .0 

81.0 

78.7 

76 .5 

73 .7 

71.1 

71.3 

74.8 

77.3 

79.6 

82.8 

83.3 

86.6 

85.6 

79.7 

74.5 

5000 

79 .0 

78.7 

78.2 

76.0 

71.7 

69.2 

69 .9 

72.7 

75.7 

77.2 

80.4 

80.7 

82.4 

81 .4 

77.2 

71 .6 

6300 

81 .5 

80.9 

79.5 

77.7 

74.7 

71.9 

69.5 

72.3 

74 .8 

78 .0 

79.7 

82.0 

84.3 

81.3 

77.0 

72. 7 

8000 

80.9 

81.7 

80.4 

79.4 

76.7 

72.2 

68.6 

71 .9 

74 .9 

76.9 

79.1 

79.9 

82.4 

81.4 

76.6 

70.3 

lOOOO 

79 .8 

80.7 

80. 5 

79.8 

77.0 

71.9 

67.8 

69.2 

71.7 

74.0 

76.2 

77.8 

79.7 

78.0 

75.0 

68.5 



TABLE XIII. - Continued. 


FRtOUfMCY 


5C 

63 

80 

130 

12b 

160 

2C0 

?5G 

315 

MOO 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

MOOD 

5000 

6300 

8000 

lODQO 


(b) 70 Percent of design speed. 

ANGLf, DEG 


1 C 

2 C 

30 

<♦0 5 C 60 73 80 

1 / 3 -OCTAVE BAND SOUND PRESSURE 

90 

LEVELS 

100 

ISPL ) 

no 

ON 45 

120 130 

.7 METER radius 

150 

160 

74 .0 

72.0 

72.8 

72.5 

71.5 

71.8 

72.3 

73.5 

74.8 

74.2 

75.2 

75.2 

74.7 

76.0 

77.3 

78.9 

71 .8 

72.1 

70.9 

7:.8 

70.3 

7 G .4 

70.9 

7 D .8 

71 .4 

72.1 

73.6 

73.4 

75.1 

76.6 

78.9 

79.5 

76 .1 

7 6*6 

74.6 

71.5 

71.6 

70.1 

71 . C 

71 .0 

71.8 

73.1 

75.1 

76.2 

77.6 

79.3 

80.3 

82.0 

81 .7 

80.3 

79.3 

77.8 

75.8 

75.6 

74.8 

75.3 

76.7 

77.0 

78.5 

79.6 

80.8 

81.7 

83.3 

82.9 

83 .6 

83.6 

82.6 

61. 1 

80.5 

79.8 

79.6 

80.1 

80.3 

82.1 

83.0 

83.1 

63.8 

83.8 

84.5 

83.0 

82 ,7 

82.7 

81.7 

8 C .3 

79.8 

79.6 

8 C .7 

80.2 

82.2 

82.0 

83.5 

83.6 

83.3 

83.2 

82.5 

82.9 

63.0 

82.6 

80. 5 

76.3 

78.8 

78.6 

78.0 

79.1 

79.6 

80*3 

82.3 

82.2 

83.0 

83.0 

82.6 

81.9 

80.2 

82.6 

80.9 

8 C .2 

80.7 

80.7 

81.7 

83.2 

85.4 

87.1 

88.6 

88.8 

88.4 

86.4 

83.9 

81.6 

79.5 

8 C .1 

60.5 

82. 1 

82.8 

83 . 1 

82.8 

84.5 

86.5 

88.0 

89.1 

88.7 

87.5 

85.1 

64.0 

83.0 

79.1 

8 0.0 

80.5 

6 C .1 

81.6 

83 . C 

83.6 

85 .3 

87.0 

89.0 

90.0 

90.2 

89.5 

86.6 

83.6 

81.9 

78 .8 

79.3 

78.8 

79.5 

79.8 

81.6 

82.1 

84.6 

86.6 

88.5 

90.1 

89.9 

88.8 

86.5 

84.1 

82.0 

77.3 

77.5 

77.5 

77.5 

78.5 

79.8 

81.2 

83.0 

85.2 

87.2 

88.8 

38.6 

88.0 

86.5 

83.0 

81.0 

75.2 

75 .9 

76.2 

77.2 

78 . D 

78.5 

80.4 

82.7 

84.4 

86.2 

87.9 

88.5 

88.2 

86.5 

82.2 

79.9 

75 .0 

75.1 

75.5 

75.8 

76.1 

78 . 1 

79.6 

81.6 

83.6 

85.1 

87.1 

88.7 

88.0 

86.0 

81.1 

79.9 

74 .6 

74 .7 

74.9 

75.1 

76.2 

77.1 

79.6 

81 .1 

83.9 

84.6 

87.6 

88.8 

87.6 

85.6 

81.7 

79.3 

75 .3 

75.1 

74.6 

75.1 

76.3 

76.9 

79.4 

81.1 

83.9 

85.8 

87.9 

88.2 

88.3 

85.6 

81.4 

78.5 

80.3 

81.7 

79.8 

79.6 

78 .6 

79.6 

81.1 

62.8 

85.9 

89.2 

93.2 

92.4 

94.5 

91.7 

87.5 

83.4 

77 .2 

77.8 

76.5 

76.2 

76.2 

76.8 

78.3 

81 .0 

84.2 

87.5 

89.5 

90.3 

91.7 

89.3 

65.0 

81.9 

78 .4 

77.4 

75 . 1 

74.6 

74.8 

75.9 

77.4 

8 C .8 

83.4 

85.6 

87.9 

89.2 

89.8 

86.1 

81.3 

78.7 

83.3 

82.3 

81.8 

80 . 3 

77.6 

76.9 

78 .1 

81 .6 

84 .1 

86.2 

88.9 

89.5 

91.2 

88.1 

83.3 

78.8 

81.4 

8 C .9 

80.9 

79.6 

75.6 

74.6 

76.4 

79.8 

82.3 

84 . 3 

86.9 

87.2 

88.4 

86.3 

82.4 

77.7 

84 .8 

84.3 

82.4 

81.8 

79.7 

78 . 1 

75.6 

78.6 

80.9 

84.9 

85.9 

88. 4 

89.9 

85.7 

80.7 

78.2 

83 .3 

84.2 

82.5 

81.7 

78.7 

76.3 

74.3 

78.3 

81.6 

83.1 

85.3 

85.9 

87.6 

85.3 

81.3 

76.4 

83.5 

84.8 

83.9 

83 . 1 

80.2 

77.7 

73 .5 

76 .4 

78.4 

80.6 

82.4 

83.8 

85.3 

81.6 

79.3 

74.3 


TABLE Xm. - Continued 


(c) 80 Percent of design speed. 


FREQUENCY 

1C 

2Q 

ANGLEt DEC 

33 <10 50 60 7C OC 93 

130 no 

120 13D 1*10 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

(SPU ON 

45,7 METER RADIUS 




50 

82 .1 

75 .6 

79.4 

8C.4 

8Q.9 

80. 3 

77.4 

00 

. 

77.4 

77.9 

78.4 

77.8 

78.6 

80.4 

82 .8 

82.6 

63 

72.4 

73.9 

72.6 

72.9 

73. 1 

72. 9 

73.2 

73.6 

74.4 

74.9 

76.4 

77.2 

78.7 

8C.9 

81.7 

82.6 

80 

76 .1 

77.3 

74.3 

72.4 

72.3 

72. 6 

73.4 

73.8 

74.9 

76.1 

78.3 

79.8 

81 .1 

82 .8 

84*6 

85.1 

100 

81.1 

79. S 

78.5 

77.8 

76.8 

77.3 

77.3 

76.1 

83.1 

81.3 

82.1 

82.9 

84 .6 

85.3 

67.6 

86.9 

125 

61 .5 

81 .8 

81.2 

8G.8 

80.3 

81.3 

82.0 

83.0 

84.3 

65.5 

86.8 

67.2 

87.5 

87.8 

88.7 

86.7 

160 

81 .5 

82.0 

82.5 

ei.9 

81.9 

84.5 

84.5 

85. C 

86.7 

87.4 

8 8 . C 

88.3 

88.2 

88.0 

86.7 

86.7 

20C 

82.3 

83.8 

83. 1 

8C.6 

82.6 

83.5 

82.5 

83 .8 

84 .0 

84.5 

85.3 

86.2 

87.0 

67.1 

86.8 

86.0 

250 

80.7 

82.2 

82.0 

81.7 

83.0 

83.5 

85.2 

85.7 

88.4 

89.5 

90.9 

91.6 

91.5 

90.0 

87.7 

85.6 

315 

81.0 

82.7 

83.4 

84.4 

85.5 

86.2 

86.9 

88 .5 

90.2 

91.0 

92.7 

92.3 

90.9 

88.9 

87.5 

86.6 

400 

81 .2 

82.0 

83.4 

83.9 

85.0 

87.2 

88.2 

89.5 

91.0 

92.2 

93.0 

93.6 

92.5 

90.0 

87.5 

86.3 

500 

81 .4 

82.2 

82.2 

83.2 

84.6 

85.9 

87.4 

89.4 

91.2 

92.6 

93.4 

93.7 

92.7 

90.4 

88.1 

86.5 

630 

80.9 

81.7 

81.7 

82.4 

63.4 

85.5 

86 .9 

88 .9 

90.5 

92.2 

93.4 

93.6 

93.7 

91.0 

87.5 

85.8 

800 

79.8 

80.3 

80.8 

81.8 

82 .5 

84. C 

86.0 

87.8 

89 .3 

90.8 

93.2 

94.3 

94.8 

91.8 

87.2 

85.2 

1000 

79.1 

80.1 

80.1 

80.9 

81.4 

83.8 

85.6 

87.3 

89.4 

90.3 

92.9 

94.8 

94.4 

90.9 

86.6 

84.8 

1250 

78.6 

78.9 

79.6 

79.9 

80.8 

82.4 

84 .9 

86.4 

89.4 

90.4 

93.8 

94.9 

94.3 

91.1 

87.3 

84.8 

1600 

78 .5 

78 .8 

79.0 

79.8 

61.3 

82. 5 

84.7 

87.0 

89.7 

91.2 

94.0 

94.6 

94.5 

91.0 

87.0 

83.9 

2000 

81 .5 

79.5 

80.5 

8C.1 

81.3 

82.5 

84.5 

66.9 

89.9 

92.8 

94.4 

94.6 

94.8 

91.3 

87.8 

84.2 

2500 

83.5 

82.6 

83.3 

82.5 

82.6 

83.0 

84 . 1 

87.5 

93.3 

93.6 

96. C 

97.7 

99.3 

96.1 

90.6 

87.4 

3150 

B1 .4 

80.1 

79.4 

79.3 

79.9 

81.8 

83.1 

66.6 

89.1 

91.1 

93.4 

95.4 

95.8 

91.8 

87.6 

84.5 

4000 

83.0 

83.0 

82.2 

81.2 

80.2 

8 1.6 

83.4 

86.7 

89.2 

91.2 

94.1 

94.4 

95.6 

91.4 

87.2 

83. 3 

5000 

85.3 

85.6 

86.9 

86.4 

81.9 

80.9 

82.6 

85.1 

87.8 

89.8 

92.4 

93.2 

94.1 

91.3 

87.6 

82.7 

6300 

85.9 

86.3 

84.6 

83.3 

81.4 

82. 1 

80.4 

84 .3 

86 .4 

89.8 

90.7 

93.4 

95.1 

89.4 

85.2 

82.9 

8000 

86.6 

87.6 

86.3 

85.6 

83.1 

81.9 

80.1 

83.9 

d&.e 

88.4 

90.2 

91.2 

92.7 

89.7 

86.1 

81 .0 

lOOQO 

85.7 

86.7 

86.3 

85.5 

82.6 

81.1 

78.4 

82.0 

83.7 

86.0 

87.9 

88.9 

90.3 

86.5 

83.7 

79.0 



FRECUEMCY 


50 
63 
8 0 

100 

125 

16C 

?C0 
250 
31 5 

tiCO 

530 

630 

800 

10C3 

1250 

1633 

2033 

2500 

3153 

403C 

5030 

63CC 

800C 

10000 


TABLE Xin. - Concluded. 

(d) 90 Percent of design speed. 

/iNGLE, DEG 


1C 

23 

33 53 6C 73 80 

93 

ICC 

110 

120 130 140 

150 

160 



1/3-octave band sound pressure 

LEVELS 

(SPL ) 

ON 

45.7 METER RADIUS 




80.7 

76.3 

76.0 

61.5 

77.3 

82.7 

78.8 

77.3 

81 .2 

81.8 

83. C 

83.1 

81.2 

83.2 

84.5 

87.2 

75.2 

76.1 

75.4 

76.4 

7b .9 

76.6 

76.9 

75.9 

76.7 

77.7 

79.6 

80. 5 

81.7 

83.9 

84.7 

86.3 

77.9 

79.1 

76. M 

74.6 

74.6 

75.2 

75.2 

75.6 

77.4 

79.1 

80.6 

82.3 

84.7 

85.9 

88.4 

89.3 

85 .7 

8 5.0 

83. C 

82.7 

3 o . 3 

80.2 

80.2 

82.3 

82 .5 

84.0 

86.5 

8 6.6 

88.2 

89.7 

91.0 

90.5 

84 .6 

84 .6 

83.9 

6 3.3 

82.3 

82.8 

83 .4 

84 .4 

86.1 

87.3 

88.4 

89.4 

90.8 

91.3 

91.9 

90.8 

63 .5 

85 .3 

6 5.5 

84.5 

84.5 

66. 3 

86.8 

o8 .3 

89.5 

89.8 

90.1 

91.7 

91.1 

90.8 

90.0 

90.7 

84.5 

86.0 

85.1 

63.5 

84.8 

85 .C 

85 .0 

86.0 

86.3 

86.8 

87.6 

88.6 

89.1 

89.0 

89.5 

89.7 

63 .2 

84 .6 

85.5 

85.3 

85.2 

86.2 

87.0 

87.7 

90.3 

91.5 

92.8 

93.4 

93.7 

92.8 

91.2 

89.1 

83.4 

85.6 

86.1 

86.9 

88. 1 

88. 7 

89.6 

91 .2 

93.1 

94.2 

94.7 

94.7 

92.9 

92.1 

90.7 

90.0 

63.4 

84 .6 

85.8 

85 .9 

86.8 

89.1 

89.4 

91.1 

92.6 

93.8 

95.4 

95.5 

94.8 

92.3 

91.1 

89.6 

84 .2 

85.2 

85.2 

86.4 

87.2 

89.1 

90.1 

91.9 

93.4 

94.4 

95.4 

95.5 

95.2 

92.6 

91.1 

89.6 

84 .0 

64 .6 

84.6 

c 6 . G 

86.5 

89. C 

93.5 

91.8 

94.1 

95.8 

96.1 

96.5 

96.0 

93.5 

91.1 

88.7 

83 .2 

84 .0 

84 .3 

85.7 

8 6.0 

87.8 

89.8 

91.7 

92.8 

94.3 

96.3 

97.6 

98.7 

95.0 

90.8 

88.9 

82.6 

63.6 

84.4 

65.3 

65.9 

88.1 

89.6 

91 .6 

93.8 

94.6 

97.9 

98.4 

98.3 

94.3 

90.4 

89.5 

8? .C 

82.8 

63.8 

8 4.0 

85.3 

86.8 

89.1 

91.1 

94.1 

95.5 

98. G 

98.9 

98.5 

95.3 

91.5 

89.2 

81 .6 

82.3 

62.6 

63.6 

65.3 

86.8 

8 8.8 

90.4 

93.4 

95.1 

97.8 

98.4 

98.8 

94.9 

90.9 

88.1 

81 .8 

82.3 

83.2 

83.7 

85.6 

86.9 

88.8 

90.8 

93.8 

96.2 

97.9 

98.1 

99.2 

94.4 

91.4 

86.2 

86 .0 

85 .7 

85 .5 

65.2 

85.7 

86.5 

88.3 

90.5 

94.2 

97.0 

98.3 

99.8 

100.2 

95.7 

91 .5 

88.2 

66 .6 

86 .4 

85.4 

64.9 

85.7 

86.6 

68.1 

9C .9 

93.7 

95.9 

97.9 

100.0 

100.6 

96.6 

92.2 

89.5 

85.5 

85.8 

85. C 

84.5 

84.7 

85.9 

87.9 

91 .2 

93.6 

95.6 

98.1 

98.5 

99.2 

95.2 

91.1 

87.3 

86 .8 

87.6 

87.9 

86.6 

83.9 

84.6 

86.7 

89.7 

92.6 

93.8 

96.6 

96.9 

97.1 

93.6 

90.6 

86.4 

67.9 

89.0 

6 8 . ij> 

86.9 

85.2 

8 6.2 

85.2 

88.2 

90.9 

94 .0 

94.9 

97.5 

98.5 

93.2 

89.4 

87.1 

68 .3 

89 .4 

86.5 

88.1 

85.3 

85. 1 

84.8 

86.4 

91.3 

92.9 

94.3 

95.1 

96.3 

92.8 

89.6 

85.2 

86 .2 

87.9 

87.7 

67.0 

83. 7 

83.4 

82.5 

86 .2 

88 .C 

90.4 

91.9 

93.0 

93.9 

89.9 

87.5 

82.9 



TABLE XIV. - NOISE OF QF-IA CONFIGURATION 82 (ACTIVE LONG STATOR, 

ACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25° C and 70 percent relative humidity; 

SPL re 2x10"^ N/m^.] 


(a) 60 Percent of design speed. 


FREQUENCY 

10 

20 

ANGLE, DEG 

30 40 50 60 70 60 90 

IDD 

IID 

120 13Q 140 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

(SPL) 

ON 

45 .7 METER RADIUS 




50 

71 .1 

66.9 

68.6 

66.2 

68.2 

67. 7 

69.9 

68.4 

70.4 

69.4 

70.2 

70.3 

70.1 

71.9 

73.1 

74.9 

63 

67.4 

67.7 

66.9 

66.6 

66.9 

68.1 

67.9 

66.7 

69.1 

68.1 

68.2 

69.5 

70.9 

72.4 

73.9 

75.9 

80 

70.7 

71.1 

68.9 

66.7 

65.7 

69. 4 

67.7 

65.9 

68.4 

68.7 

70.1 

71.6 

73.4 

74.1 

75.9 

75.9 

100 

75.0 

73.7 

72.4 

71.4 

70.0 

69.2 

69.0 

70.0 

70.2 

71.5 

72.2 

73.1 

74 .0 

75.7 

76.7 

76.9 

125 

75 .4 

75 .8 

75.1 

74.1 

73.4 

71.9 

72.3 

72.1 

72.8 

74.4 

74.1 

75.4 

76.3 

76.8 

77.1 

76,0 

160 

75 .6 

76.2 

75.6 

7 3.4 

74.2 

73,7 

73.7 

73.1 

74 .6 

74.9 

75.6 

77.0 

76.4 

76.7 

76.6 

76.0 

200 

75 .7 

77.2 

74.1 

71.2 

70.4 

70.7 

71 .1 

71 .2 

71 .4 

71.7 

72.9 

74.0 

74.4 

74.9 

74.9 

74.5 

250 

75.0 

76.2 

73.7 

72.5 

70. 0 

69.8 

69.8 

7C.7 

71.7 

73. 3 

74 .5 

76.3 

76.8 

75.7 

75.2 

73.9 

315 

76 .0 

76.0 

73.5 

72.6 

72.3 

71.8 

72 .8 

73.7 

74 .0 

75.3 

76.2 

77.4 

77.5 

76.3 

76.2 

74.9 

400 

74 .5 

74 .2 

73.7 

72.0 

70.3 

70.7 

71 .2 

72. C 

74.3 

76.0 

77.2 

79. 1 

79.5 

77.5 

75.8 

73.9 

500 

74 .1 

73.9 

73.1 

70.9 

70.6 

70.6 

71.2 

73.1 

74,4 

75.9 

76.2 

77.3 

77.1 

77.2 

75.2 

73.5 

630 

72 .7 

73.0 

71.2 

69.8 

69.8 

69.5 

70.5 

71 .7 

73.0 

74.5 

76.0 

76.9 

77.7 

77.2 

74.7 

72.9 

800 

70 .0 

70 .2 

69.0 

68.8 

68.5 

68. 7 

69.8 

71.7 

72.3 

73.8 

75.7 

77.6 

78.8 

79,3 

74.7 

72.9 

1000 

69.9 

68.7 

67.6 

67.2 

66.7 

67.2 

68.4 

69 ,6 

71.1 

72.9 

74.7 

76.8 

78.1 

78.4 

73.6 

71.8 

1250 

69.3 

68.3 

67.0 

66.2 

66.2 

67.0 

68.2 

69 .7 

70.8 

72.3 

74.2 

75.6 

77.3 

77.0 

73. C 

71.4 

1600 

75 .1 

74 .6 

72.1 

69.9 

68.3 

67. 9 

68.3 

69.3 

70.8 

72.6 

75.1 

76.4 

78 .8 

78.9 

74.6 

73.3 

2000 

82.3 

83.3 

80.8 

77.3 

75.8 

74.8 

71 .9 

71 .9 

73.1 

77.1 

78.4 

81.2 

83.8 

87.3 

82.8 

79.3 

2500 

71.3 

71.3 

69.5 

67.5 

66.1 

65.6 

66.1 

67.5 

69 . 0 

7C.1 

71.8 

73.7 

75.5 

74.6 

72.8 

7C.2 

3150 

76 .2 

75.7 

72.6 

70. 7 

68.1 

66.6 

66.1 

68.4 

69.1 

7C.2 

72.2 

74.8 

76.2 

75.9 

74.2 

70.6 

4000 

81.7 

81 .4 

79. G 

78.2 

7 3.5 

7C.D 

68.7 

70.2 

70.7 

72.4 

75.7 

77.3 

80. 2 

79.9 

80.4 

73.5 

5000 

79 .3 

79.3 

78.7 

76. 3 

71.8 

69, 2 

69.5 

71.5 

73.2 

75.3 

78.8 

81.0 

64.5 

82.7 

82.3 

75.4 

6300 

82.4 

81.8 

79.9 

78.0 

75.7 

72.3 

69*6 

71 .7 

72 .9 

75.4 

78.7 

82.9 

86.6 

86.1 

82.2 

75.8 

8000 

81 .7 

83.0 

80.5 

79.9 

77.0 

72. 5 

68.5 

71.2 

72.8 

74. 7 

77. C 

79.6 

82.2 

82.7 

80.3 

73.2 

lOOOO 

80.5 

81.5 

80.6 

79.8 

77.7 

73.0 

67.4 

69 .2 

69.9 

71.4 

74.0 

76.2 

77.3 

76.6 

75.3 

67.3 



TABLE XIV. - Continued. 


FREOUFNCY 


50 

63 

80 

130 

125 

160 

POO 

P5C 

315 

4CD 

500 

630 

830 

iroo 

1P50 

16jG 

Pf3C 

2500 

3150 

4030 

5C3C 

6300 

800C 

13C00 


(b) 70 Percent of design speed, 

ANGLE, DEG 


1C 

?G 

33 40 50 6C 70 80 

90 

ICO 

IID 

120 130 140 

150 

160 



1/3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

iSPL 1 

ON 

45.7 METER RADIUS 




73.3 

7C.6 

71.9 

72.1 

71.9 

72.3 

72.3 

74. 3 

73.6 

73.9 

75.6 

75.5 

75.4 

76.4 

78.3 

79.5 

69 .9 

71 .6 

70.6 

7C. 1 

69.8 

69.9 

70.4 

71 .4 

70.9 

71.8 

73.9 

74.4 

75.3 

76.9 

79.4 

80.2 

73 .1 

75 .5 

72.6 

70. D 

70.6 

72. 1 

72.8 

73.1 

71.8 

73.8 

77.6 

77.1 

78.6 

79.6 

60.8 

81.9 

77.8 

77.4 

76.6 

75.6 

73.6 

73.3 

74.1 

72.9 

74 .9 

75.9 

77.3 

78.5 

80.1 

80.9 

81.8 

81.6 

79 .8 

8 0 . G 

80.3 

79.0 

77.3 

77.1 

78.1 

77.8 

78.3 

79.5 

80.1 

80.6 

81.6 

82.3 

82.5 

82.0 

79.2 

79.0 

78.8 

78.8 

77.0 

77.7 

78 .3 

77 .8 

79 .2 

79.5 

80.3 

81.4 

81.2 

81.2 

81.3 

80.7 

78 .5 

78.9 

77.4 

74.9 

75.4 

74.9 

75.5 

75 .4 

75.7 

77.0 

77.7 

78.4 

79.0 

80.0 

80.5 

79.2 

78 .4 

79.7 

77.4 

75.4 

74.5 

74.0 

75.2 

75.7 

77.4 

78.5 

80.0 

80.6 

81.4 

80.9 

80.5 

79.4 

78.3 

77.9 

76.3 

76.4 

77. 1 

76.8 

77.9 

78.6 

79.1 

8C.4 

81.6 

82.4 

82.1 

81.6 

80.8 

79.6 

76.3 

76 .6 

76.6 

75 .8 

75.3 

76. C 

76.3 

77.3 

79.1 

80.3 

81.8 

82.4 

83.1 

81 .8 

80.0 

78.7 

75 .4 

76.1 

75.6 

74.8 

75-3 

75.6 

76.6 

77.9 

79.3 

80.1 

81.1 

82.0 

83.1 

82.4 

79.9 

78.6 

74 .5 

75 .0 

74.3 

73.9 

74.4 

74 . 4 

75.9 

77.2 

78.7 

79.7 

80.9 

81.8 

83.2 

82.7 

79.7 

78.1 

73 .1 

73.4 

73.2 

73. 1 

73.4 

74.1 

75.4 

76.4 

77.6 

79.2 

80.7 

82.7 

83.4 

82.9 

79.2 

77.1 

73.3 

72.3 

72.3 

71.7 

72 .0 

73.2 

74.3 

75 .0 

77.0 

78.3 

80. 3 

82.3 

83.2 

82.3 

78.0 

76.9 

72 .6 

72.3 

71.: 

71 .G 

71.1 

72.5 

73.6 

74 .8 

76.6 

77.8 

79.8 

81.2 

82.0 

80.8 

77.3 

75.4 

73 .6 

73.1 

72.6 

71.6 

7 1.5 

71.8 

73.5 

73.8 

75.8 

77.1 

78.8 

79.7 

61 .5 

79.5 

77.0 

75.0 

80.3 

8C .2 

79.0 

76.7 

75.3 

74.6 

74.6 

75.1 

77.4 

8C. 3 

82.8 

83.8 

87.0 

64.0 

82.7 

80.4 

77 .2 

77.3 

76.2 

74.3 

73.3 

72. 7 

73.0 

73.7 

75.2 

77.3 

80.2 

81.6 

84 .0 

81.8 

80.3 

78.1 

77.4 

76.9 

74.4 

72.7 

71.9 

70.9 

71 .2 

72 .9 

74. C 

75.4 

77.2 

79.6 

80.7 

78.5 

76.2 

73.4 

82.1 

82 .8 

ei .5 

79.6 

76.1 

73.5 

73.1 

74 .8 

75.3 

76.3 

79.1 

8C.3 

83.0 

81.0 

80.6 

76.4 

81.1 

81.9 

81.6 

79.7 

75.6 

73.1 

73.7 

75.4 

76.7 

78.1 

81.3 

82.6 

83.6 

81.9 

80.7 

76.0 

85 

85.0 

83.5 

fa 2 . j 

6G.2 

73.6 

76.3 

78.0 

83 .3 

83.8 

86.6 

90.8 

93.7 

89.7 

85.7 

79.9 

83 .2 

84 .7 

82.9 

6 2.1 

79.4 

76.2 

74.4 

77.1 

79.1 

81.2 

84.3 

86.3 

88.4 

88.6 

85.5 

78.8 

83 .6 

BS.O 

84.4 

o3. 1 

80.7 

77.2 

73 .5 

75 .1 

76.1 

78.1 

80.3 

82.1 

83.8 

81.7 

80.1 

72.4 


o> 

CO 



TABLE XIV. “ Continued 


FREOUENCY 


50 

63 

8C 

lOD 

125 

160 

200 

250 

315 

*400 

500 

630 

800 

1000 

1250 

1600 

2D0D 

2500 

3150 

400C 

5000 

6300 

8000 

IQOOO 


(c) 80 Percent of design speed. 

ANGLE, DfG 


10 

2D 

30 50 60 Tj so 

93 

100 

no 

120 130 IMO 

150 

160 



1/3-OCTAVE EAND SOUND PRESSURE 

LEVELS 

(SPL) 

ON 

45.7 meter radius 




83 .4 

76.4 

78.5 

79.5 

80.4 

79.5 

78.5 

6l .9 

78.4 

7^.7 

80. 5 

79.1 

81.9 

81.2 

83.9 

83.4 

71 .9 

73.2 

73.1 

73.1 

72.9 

73.2 

73.1 

74.6 

74 .6 

74.7 

75.9 

77.3 

79.9 

81.2 

83.7 

84.0 

74 .4 

74.4 

72.8 

72.6 

71.6 

72. 6 

72.4 

73.9 

73.4 

75.3 

77.1 

79.2 

81 .8 

8 3.8 

85.4 

86.0 

79.4 

78.0 

78.2 

78.9 

75.5 

76. C 

77.2 

77.2 

77.7 

7Q.2 

80.9 

82.8 

83.7 

85.2 

87.4 

86.4 

79.7 

79 .9 

79.9 

79.2 

78.1 

78.9 

79.2 

8D.2 

80.7 

82. 4 

82.9 

84. D 

84.9 

85.6 

87.2 

85.9 

79.3 

83.9 

83.4 

79. 9 

79.6 

80.6 

8D.9 

82.3 

82 .8 

83.6 

84.1 

84.9 

85.1 

85.3 

85.6 

85.0 

79.8 

80.3 

79.3 

78.4 

78.8 

79.1 

79.3 

79.6 

80.6 

80.9 

81.8 

82.9 

83.8 

84.3 

85.3 

84.0 

78 .5 

79.6 

78.3 

78.5 

78.1 

79. G 

79.5 

80. 6 

82.5 

84.1 

86. C 

86.6 

87.0 

86. C 

86.5 

84.3 

79 .0 

79.8 

80.0 

8C.8 

81.1 

81.8 

82.3 

83.5 

84.3 

86.0 

87.0 

87.4 

87.6 

87.0 

86.6 

84.8 

78 .9 

79.5 

80.2 

80.2 

79.9 

81.7 

81.7 

82.7 

84.5 

85.7 

87.5 

88.3 

89.4 

87.5 

86.5 

84 .9 

79.1 

79.0 

79.6 

79.5 

30.6 

81.1 

82.3 

84.1 

85.6 

86.0 

86.8 

87.4 

88.3 

67.0 

85.8 

83.9 

77 .8 

78.8 

78.3 

78.8 

79.3 

80.1 

61 *8 

83.0 

84.5 

86.0 

87.1 

88. 1 

89.0 

87.8 

85.5 

83.4 

76 .6 

77.1 

77.3 

77.3 

78.3 

78.9 

80.8 

81.6 

82.9 

84.6 

85.9 

87.5 

88.9 

86.9 

84*1 

81.8 

76.3 

75.9 

75.9 

76.6 

76.8 

78.6 

79.8 

80.6 

82.3 

84.4 

85.6 

87.4 

88.1 

85.9 

83.1 

81.3 

75.9 

75.1 

75.3 

75.6 

75.9 

77.4 

79.3 

8D .3 

81.6 

83.6 

85.3 

86.4 

87.3 

84.6 

82.3 

80.3 

75 .7 

75.2 

74.9 

75.0 

75.9 

76.7 

78.4 

78.4 

80.5 

81.9 

83.9 

85.1 

86.9 

83.9 

81.7 

79.3 

78.1 

76.6 

75.8 

75.8 

75.9 

76.6 

77.5 

78.3 

80.6 

81.9 

83.9 

84.7 

86.6 

83.3 

81.1 

79.2 

82.6 

82.6 

83.1 

81.8 

78.3 

78.3 

78.3 

79 .9 

81.6 

84.1 

86.9 

89.2 

91.9 

90. 4 

84.8 

83.7 

80.0 

79.3 

77.1 

76.0 

75.5 

76. 1 

76.1 

77.8 

79.5 

81.1 

82.6 

84.9 

86.1 

82.6 

80.3 

77.5 

82.5 

82.2 

80.7 

78.9 

76.9 

76.4 

76.9 

78.2 

79.8 

81.3 

83.5 

84.4 

86.3 

83.0 

80.5 

77.4 

85.3 

85.6 

87.1 

86.4 

81.4 

79. 1 

78 .6 

78 .9 

80.3 

81.4 

84.1 

84.7 

86.3 

84.3 

82.8 

78.9 

85.9 

86.0 

84.0 

82.5 

80. 7 

79.7 

77.4 

79.2 

80.7 

83.6 

85.1 

87.9 

88.4 

84.1 

81.7 

77.3 

86 .8 

88.1 

86.1 

86.0 

83.5 

81.6 

78.6 

80.3 

82.4 

84. 8 

87. 1 

68.6 

90.1 

87.8 

85.3 

79.6 

85 .5 

86 .8 

85.9 

85.1 

82.3 

80.6 

77.2 

78.7 

80.0 

82.3 

83.6 

85.3 

85.4 

82.8 

81.8 

75.3 



TABLE XIV. - Concluded. 


FRtCUENC Y 


50 

63 

8G 

IOC 

125 

16C 

20C 

26C 

315 

4C0 

5G0 

630 

800 

1000 

1250 

16DC 

2000 

2500 

3150 

4000 

5C0C 

6300 

8C0C 

IDCOO 


(d) 90 Percent of design speed. 

ftNOLE, DEG 


i: 

2 C 

30 40 5C 6C 70 ec 

9C 

100 110 

120 130 IMO 

150 

160 



1/3-OCTAVE BAND 50U^D PRESSURE 

LEVELS 

(SPL) ON 

<♦5.7 METER RADIUS 




84 .4 

77.9 

78.9 

81.3 

76.6 

83.9 

77.9 

79 , 1 

79.9 

80.1 

81.3 

80.9 

81.8 

84.1 

85.9 

87.1 

76 .4 

77.3 

75.6 

75.9 

74.9 

77 . 3 

76.6 

76.1 

77.1 

78.1 

79.4 

8 C .9 

82.6 

84.1 

86.4 

88.0 

76 .4 

76.8 

74.6 

73.4 

74.6 

74.8 

75.4 

75 .6 

77.9 

79.1 

80.4 

82.5 

85.3 

86.6 

89.1 

90.0 

63.3 

82 .6 

60.8 

79.6 

80.4 

82.3 

80 .8 

80.6 

85.9 

84.8 

85.1 

86.5 

88.8 

89.3 

91.1 

90.6 

84 .1 

83.7 

83.7 

62.6 

82.7 

82.9 

83.6 

84.6 

85.6 

86.4 

87.4 

88.2 

89.4 

90.2 

90.6 

89.5 

82 .9 

8 3.9 

64 .9 

83.9 

84.3 

84.6 

85.4 

86 .4 

87.3 

87.9 

88.4 

89,0 

89.3 

89.1 

89.3 

89.3 

63 .6 

84 .4 

8 3.3 

61.9 

63.1 

82.8 

83.3 

83.9 

84.3 

85.3 

85.9 

66.7 

87.8 

88.3 

88.8 

88.5 

82 .5 

83 .8 

83.3 

62.7 

83.8 

84.5 

85.2 

86.0 

88.3 

89.7 

90.7 

90.9 

90.8 

90.5 

90.7 

89.6 

83 .0 

85.3 

85.5 

86.2 

86.5 

86.9 

87.9 

38.5 

89.4 

90.5 

91.2 

91.8 

91.7 

91.2 

90.7 

89.6 

82 .4 

83 .7 

84 .4 

85 .2 

86. 0 

87.2 

88,0 

89. 2 

90.5 

92.4 

93.9 

94.6 

93.9 

91.9 

91 .4 

89.9 

82.5 

83.5 

63.9 

84.4 

65.9 

86.4 

87.5 

88 .9 

90.0 

91. 0 

92.7 

93.3 

94.2 

91.9 

90.7 

89.2 

82 .2 

83 .0 

83.3 

8 3.6 

64.8 

85.6 

6 7.5 

89.0 

89.7 

90. 5 

92 . C 

93.4 

94.3 

92.0 

90.0 

88.4 

CT 

GO 

81 .6 

82.2 

62.7 

84.1 

84.9 

86.6 

87.9 

88.7 

9 C .9 

92.7 

93.8 

94.6 

92.4 

89.6 

87.9 

80.2 

80.1 

80.9 

61.7 

81.9 

83.6 

85.4 

86 .2 

87.6 

69.6 

91.9 

93.0 

93.7 

90.6 

88.2 

86.8 

79.6 

79.5 

79.6 

8 C .3 

81.5 

82.8 

85 .0 

85.8 

87.3 

89.3 

91.1 

91.9 

93.1 

89.6 

87.5 

85.9 

79.1 

78.6 

79.1 

6 C . D 

8 1.1 

82.3 

84.1 

84.6 

87.0 

88.5 

90.5 

91.6 

92.3 

89.5 

87.0 

84.9 

79 .5 

79.1 

79 . p 

79.8 

81.1 

81.6 

83.1 

84.4 

86.7 

88.1 

90.4 

91.0 

92.1 

88.6 

86.4 

83.8 

84 .9 

63.8 

8 3 . 3 

62.4 

82.1 

81.8 

82.4 

84.1 

86.4 

88.3 

90.4 

91.5 

92.1 

88.1 

85.8 

84.7 

86.7 

85.8 

84.5 

83.7 

82.8 

61 .8 

82.5 

84 .3 

86.0 

88.0 

89.7 

91.8 

92.5 

89.2 

86.7 

84.1 

85 .4 

65.1 

83.1 

81 .7 

80.7 

80.8 

81.8 

84.5 

85.7 

87 . 3 

89.2 

90.1 

91.5 

88.0 

85.5 

82.1 

87.1 

87.5 

87.3 

65.8 

82.0 

8 C .6 

82.1 

83.5 

84 .8 

86.0 

8 8.6 

88.9 

89.6 

87.1 

85.5 

81.4 

88 .6 

88.9 

67.6 

67.1 

8 4.1 

83.1 

81.4 

83 .0 

84 .2 

86.6 

87.7 

90.3 

91.7 

87.9 

85.0 

80.8 

68 .5 

89.8 

88.3 

67.5 

85.0 

82.8 

81.2 

83.7 

85.3 

86.8 

88.2 

89.1 

90.5 

88.8 

85.8 

80.6 

86 .9 

88.0 

87.6 

66.1 

83.6 

82 . C 

80.1 

62.0 

82.7 

84.7 

86.0 

87.4 

87.5 

85.2 

83.9 

77.7 


<J> 

a> 


TABLE XV, - NOISE OF QF-IA CONFIGURATION 83 (ACTIVE LONG STATOR 


INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25° C and 70 percent relative humidity; 
SPL re 2x10"^ N/m^.] 

(a) 60 Percent of design speed . 

FREQUENCY ANGLE* DEG 


10 

2C 

30 40 50 60 70 80 

90 

100 

110 

120 130 140 

ISO 

IbO 



i/3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

(SPL) 

ON 

45.7 HETER RADIUS 




50 

70 .6 

67.6 

69.6 

6 8.8 

68.6 

67.6 

69.6 

68.8 

70.3 

7C.1 

70.3 

70.1 

70.3 

70.8 

73.6 

75.0 

63 

68.1 

6 6 . B 

68.6 

66.6 

67.6 

67.1 

67.6 

67.6 

67.3 

67.8 

67.8 

68.6 

71.1 

72.1 

73.1 

75.9 

80 

70.8 

70.0 

6B.8 

66.5 

67.3 

66.5 

67.3 

67.8 

67.3 

68.8 

69.5 

71.8 

72.8 

73.3 

75.3 

75.9 

100 

75.0 

73.8 

72.3 

71.8 

71.0 

69.5 

70.3 

70.8 

70.0 

70.8 

71.8 

73.5 

74.3 

75.5 

76.5 

76.9 

125 

76 .8 

76.1 

74.8 

74.6 

75.3 

72.3 

72.3 

72.3 

73.1 

73.8 

74.3 

75.6 

76.1 

76.3 

77.6 

76.0 

160 

76.0 

76.3 

75.0 

73.6 

74.8 

73. 8 

73.5 

73.3 

73.8 

74.5 

75. C 

76.5 

75.5 

76.3 

76.5 

75.9 

200 

76.0 

77.5 

74.3 

71.5 

71.5 

71.3 

70.5 

70 .5 

71.0 

71.5 

72.5 

73.0 

73.8 

74.3 

74.8 

74.4 

250 

76.0 

77.2 

75.0 

73.5 

72.2 

72.0 

70. C 

70.2 

71.5 

73.5 

74.2 

75.5 

76.2 

76.2 

75.0 

73.9 

315 

77.2 

77.9 

74.9 

73.4 

73.4 

72.9 

72.7 

72.9 

73.7 

75.2 

74.9 

77.0 

76.7 

75.7 

75.7 

74.8 

«I00 

76 .3 

76*8 

76.5 

74. Q 

73. Q 

71.5 

71.5 

72.0 

74.3 

76.0 

77.3 

78.8 

79.5 

77.0 

75.5 

73.9 

500 

76 .8 

78.0 

75.8 

73.3 

72.5 

72.0 

71.8 

72.5 

74.3 

75.8 

76.3 

76.8 

76.8 

76.8 

74.8 

73.4 

630 

78.0 

79.2 

76.0 

74.0 

73.0 

71.2 

71.2 

71.7 

72.2 

74.5 

75.7 

76.7 

77.0 

77.2 

74.2 

72.8 

800 

76.7 

78.2 

76.2 

75.7 

73.9 

71.7 

71 .2 

71 .7 

72.4 

73.9 

75.7 

77.2 

78.7 

78.9 

74.4 

72.8 

1000 

78.1 

79.1 

77. 1 

75.9 

74.9 

71.9 

70.6 

70. 4 

71.1 

72.9 

74.1 

75.9 

77.6 

78.1 

73.6 

71.7 

1250 

79.1 

80 .1 

78.9 

77.1 

75.9 

72.9 

70.9 

70.6 

70.9 

72.6 

74.6 

75.4 

76.9 

77.1 

73.1 

71.3 

1600 

65 .6 

86.9 

65.8 

83.5 

8 1.6 

79. 5 

74.9 

73.6 

72.9 

74.1 

75.4 

76.6 

78.4 

78.1 

75.4 

73.3 

2000 

92.3 

94.3 

94.8 

92.6 

89. 8 

88.8 

81 .8 

80 .8 

78.8 

79.3 

79.8 

8 1.8 

84.3 

85.1 

82.1 

79.2 

2500 

82.0 

83.7 

83.7 

82.0 

80.0 

77.0 

73.2 

71.5 

71.2 

71.5 

72.7 

74.0 

75.2 

74.7 

73.5 

70.1 

3150 

83 .9 

85.1 

83.9 

8 3.6 

82.1 

78.6 

73.4 

71.4 

70.6 

72.1 

73.1 

74.6 

76.9 

75.9 

74.6 

70.5 

4000 

87.1 

89.3 

87.8 

88.5 

87.3 

82.3 

77.6 

74.3 

73.8 

74.5 

76.5 

77.3 

80.3 

79.8 

79.8 

73.4 

5000 

82 .9 

83.9 

84.4 

84.1 

80.4 

77.6 

73.1 

72.4 

73.4 

75.4 

78.7 

80.5 

85.4 

82.4 

82.4 

75.3 

6300 

84.0 

84.2 

83.7 

83.2 

82 .0 

79.7 

72.9 

72.2 

72.7 

75.9 

78.4 

82.5 

86.4 

86.2 

81.7 

75.9 

8000 

82.2 

84.2 

83.0 

83.0 

81.7 

78.4 

71.7 

70.9 

71.9 

73.9 

75.7 

78.6 

81.8 

82.5 

79.8 

73.2 

toooo 

79.9 

81.6 

81.4 

81.4 

79.6 

76.4 

69.4 

68.9 

69.2 

71.2 

73.2 

75.5 

78.1 

76.4 

74.9 

67.6 



TABLE XV. - Continued 


FRECUE NCY 


60 

63 

8C 

100 

125 

160 

20C 

25C 

315 

«I0C 

50C 

630 

800 

IDOC 

1260 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 


(b) 70 Percent of design speed. 

ANGLE f DEG 


10 

23 

30 4v0 SC 60 70 6C 

90 

ICO 

no 

120 130 140 

150 

160 



1/3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

«SPL » 

ON 

45.7 METER RADIUS 




72 .7 

71 .2 

71.2 

71.7 

71.7 

71. C 

72.2 

72.5 

73.4 

73.2 

72.9 

73.3 

74.9 

76.2 

77.9 

79.4 

70 .0 

71 .4 

7C .2 

7C.2 

71 .2 

69.7 

70.7 

7C.2 

71 .4 

71.0 

71.9 

73.1 

75.2 

76.9 

78.9 

80.1 

74 .8 

75.4 

72.4 

71.9 

71. 1 

69.1 

70.1 

71 .8 

72.4 

73.3 

74.6 

75.9 

77.9 

78.8 

BO . 6 

81.8 

77.6 

76 .8 

76.8 

11 .1 

73.4 

72.6 

73.4 

73.3 

74.1 

75.8 

76.9 

78.0 

80.3 

80.3 

81.4 

81.6 

ec .2 

80.2 

80.2 

79.1 

77.9 

78.1 

77.7 

77.4 

77.7 

78.9 

79.4 

81.0 

81.4 

81.2 

82.1 

82.0 

79.7 

79.9 

70 .: 

7r .4 

77.9 

77.0 

77.7 

77.4 

78.5 

78.7 

80.2 

80.6 

81.2 

81.0 

80.7 

80.6 

79.1 

79.6 

77.5 

74 .6 

75.3 

74. 3 

74 .8 

75.0 

75.8 

76.5 

77.0 

78.4 

79.1 

79.0 

79.8 

79.2 

78.9 

80.6 

77.9 

76.3 

75.3 

74. 4 

74 .8 

75.9 

76.9 

78.3 

79.6 

60.5 

81.4 

80.8 

80.4 

79.3 

79.0 

79.7 

76.9 

76.9 

76.9 

76.5 

77.2 

78 .4 

78.9 

79.9 

80.9 

81.6 

81.7 

80.5 

80.5 

79.6 

78 .5 

79 .0 

7*?. 7 

77.4 

76.2 

76. C 

76.2 

77.0 

78.4 

8 C .2 

81.0 

82.3 

83.0 

81.2 

79.9 

78.6 

78 .4 

79.6 

78.2 

76.6 

76.6 

75.7 

76.1 

77.4 

78.6 

80.1 

80.7 

81.6 

83.1 

62.1 

79.7 

78.6 

78 .8 

79 .8 

77.8 

76.9 

75.9 

75.4 

75.8 

77.4 

78.1 

79.3 

80.3 

81.5 

82.4 

82.3 

79.4 

78.0 

78.8 

80.6 

79 . s 

77.6 

76.5 

75.1 

75.6 

76.6 

77.3 

78.8 

80.4 

82.4 

82.9 

82.6 

78.8 

77.0 

80.7 

81.4 

8C.1 

79.4 

77.6 

76.2 

75.7 

75 .6 

76.7 

78.4 

80.1 

81.5 

82.4 

81.9 

77.9 

76.8 

81 .4 

82.9 

81 .6 

ec.2 

78.4 

76.4 

75.4 

75.6 

76.1 

77.7 

79.6 

80.8 

81.4 

80.6 

77.4 

75.3 

83 .6 

84 .7 

83.8 

82.2 

80.5 

77.8 

76.1 

75.2 

75.9 

77.4 

78.9 

79.5 

80.9 

79.1 

76.6 

75.0 

92 .2 

96 .6 

94.4 

96.4 

96.3 

88.9 

84.9 

81.7 

80.4 

81.0 

84.9 

83.0 

86.7 

84.4 

83.7 

80.3 

88 .3 

92.2 

90.3 

92.0 

91.2 

85. C 

81.3 

78.2 

77.5 

78 .2 

80.8 

80.9 

83.2 

81.3 

80.7 

77.9 

85.5 

86.8 

86.3 

86.5 

84.2 

81.2 

77.3 

75.5 

75.2 

76.2 

77.2 

79.1 

81.0 

78.3 

76.7 

73.4 

89 .1 

9D .7 

90.7 

9C. 1 

89.1 

86. 1 

81.9 

78.7 

77.1 

77.9 

79.9 

60.2 

82.6 

81.1 

80.4 

76.3 

86.0 

87.5 

88.6 

8 8.0 

85.5 

82.8 

79.3 

77.3 

77.6 

78.7 

81.5 

82.1 

84.2 

81.5 

80.0 

75.9 

87.6 

88.6 

8 7.9 

38.1 

87.2 

85. 9 

79.7 

78 .6 

79.6 

83.1 

86.2 

90.6 

93.8 

89.2 

84.8 

79.9 

85.3 

87.3 

86.3 

86.9 

85. 1 

82.6 

77.6 

77.4 

78.9 

8C.4 

83.0 

85.5 

87.3 

87.7 

84.8 

78. 8 

83 .7 

85.6 

84 .8 

85 .3 

83.3 

81.2 

75.3 

75.3 

76.0 

77.7 

79.7 

81.3 

83.5 

80.7 

79.1 

72.6 


-q 



TABLE XV. - Continued 


FREOUCNCY 


50 

63 

80 

130 

125 

160 

200 

250 

315 

400 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 


(c) 80 Percent of design speed. 

ANGLr , DEG 


10 

20 

30 MO 5C 60 70 80 

90 

IPO 

110 

120 133 140 

ISO 

160 



1 / 3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

f SPL ) 

ON 

45.7 METER RADIUS 




82 .8 

73.7 

8 1.5 

79.8 

84.5 

79.8 

82.5 

82.3 

83.3 

81.8 

82.2 

8C.6 

82. C 

8 1.5 

82.7 

83.4 

71 .0 

72.9 

73.4 

72.7 

73.0 

72.7 

73.4 

73.2 

74.4 

74.4 

75.7 

76.8 

79.4 

80.5 

82.2 

83.9 

74.1 

74.8 

72.4 

71.4 

72.3 

71.8 

72 .4 

72 .6 

73.4 

7S.1 

77.4 

79.2 

81 .4 

83.1 

84.9 

86.0 

79 .6 

78.3 

77.4 

77.3 

76.4 

77.4 

78.1 

77.6 

77.8 

79.3 

80.9 

82.2 

83.4 

84.9 

86.6 

86.5 

80.1 

80.6 

79.6 

79.3 

79.4 

79.4 

78.8 

80.1 

80.9 

31.9 

83.1 

83.7 

84.6 

85.4 

86.8 

86.0 

79.7 

80.4 

80.2 

79.7 

80. 4 

80.7 

81 .0 

82.0 

82.2 

83.5 

83.9 

85.1 

84.7 

64.7 

84.7 

84.9 

80 .2 

79 .9 

79.6 

77.9 

79.2 

78.2 

78.9 

79.1 

79.6 

8C.4 

81.6 

82.5 

83.6 

83.7 

84.6 

83.9 

79 .6 

80.0 

78.8 

78.3 

79.5 

78.6 

79.5 

81.0 

82.8 

84.3 

86. C 

86.4 

86.8 

86.0 

86.0 

84 • 3 

80.2 

80.9 

83.4 

80.9 

81.9 

81.9 

82.4 

83.4 

84 .4 

85.9 

86.9 

87.4 

87.4 

87.0 

86.5 

84.9 

80 .8 

81 .0 

81.3 

8C.8 

81.0 

82.3 

81.8 

82.6 

84.3 

85.6 

87.1 

87.6 

88.5 

87.1 

86.0 

84.9 

81 .3 

81.8 

81.5 

80.7 

81 .5 

81.7 

82.2 

84.0 

85.3 

86.0 

86.3 

8 7.1 

88.3 

87.2 

85.5 

83.9 

81 .2 

82.1 

81.2 

8C.6 

8 1 . 1 

80 . 6 

81.6 

83.1 

84.2 

85.4 

86.7 

87.5 

88.9 

87.6 

85.1 

83.3 

82.1 

82.6 

82.1 

81.8 

80.8 

79.8 

80.8 

82.0 

82 .8 

84.5 

85 .8 

87.4 

88.1 

86.3 

83.8 

81.9 

82 .4 

82.9 

83.6 

82.3 

81.1 

79.9 

79.9 

61.1 

82.1 

83.9 

85.3 

87.0 

87.4 

85.8 

83.1 

81.3 

84.1 

84.0 

84.0 

82.6 

81.5 

80.0 

80.0 

8 D .6 

81.6 

82.8 

84.6 

86.2 

86.8 

84.3 

82.0 

80.4 

85.3 

85.8 

86.3 

84.9 

83.4 

81.1 

80.1 

79.6 

81.3 

81.9 

84.1 

84.7 

86.3 

83.4 

61.1 

79.3 

87 .4 

88 .2 

88.9 

88.4 

86.6 

83.6 

80.9 

80.1 

81.2 

81.7 

83.5 

84.6 

85.9 

83.0 

81.0 

79.1 

96.7 

98.2 

99.2 

102.4 

98.7 

95.9 

90.9 

88.2 

87.6 

86.7 

88.2 

89.7 

91.7 

91.1 

86.4 

83.6 

87.8 

86.6 

88.6 

68.8 

87.5 

84.5 

81.1 

79.8 

80.1 

81.5 

82.5 

34.6 

86.1 

82.5 

80.0 

77.5 

68 .2 

89.8 

89.8 

89.3 

87.5 

84.7 

61.2 

80.3 

80.3 

81.2 

83.3 

84.2 

66.0 

83.0 

80.8 

77.4 

90.6 

92.7 

94.9 

95.9 

92.6 

90.1 

87.1 

84 .1 

82 .6 

81.9 

84.3 

84.5 

86.6 

83.9 

82.7 

78.8 

88 .6 

09.4 

89.1 

88.9 

87.8 

86.1 

80.9 

80.3 

81.1 

83.1 

85.0 

87.7 

88.9 

84.2 

81.6 

77.4 

88 .7 

90.2 

90.4 

9C.7 

90. 6 

87.7 

82.2 

81.9 

82.7 

84.4 

86.4 

88.4 

89.6 

87.4 

84.6 

79.7 

86.3 

87.6 

88.3 

68.1 

86.9 

84.4 

79.6 

79.6 

80.1 

81.6 

83.3 

84.8 

86.1 

82.3 

81.3 

75.6 



TABLE XV. - Concluded. 


(d) 90 Percent of design speed, 

FRtCUr\CY ANGLT, UeG 



10 

2 0 

30 

1/ 

4G 5u 6C 7C 80 

i-OCTAVC BAND SOUND PRESSURf 

90 

LEVELS 

133 

(SPL) 

no 

ON 45 

120 130 140 

.7 METER RADIUS 

150 

160 

5C 

62 .M 

75 .3 

76.9 

81 .7 

77.9 

82.4 

77.9 

7P .3 

79.5 

81.0 

82. 2 

81.3 

82.4 

83.0 

85.9 

87.1 

b 3 

74.6 

76.3 

7 5.6 

76. 1 

76.4 

76. 6 

76.3 

76 . 3 

75 .9 

78.3 

78.9 

80.5 

81.9 

83.9 

86.4 

88.0 

c C 

7b .1 

76.7 

74.9 

74.6 

74.6 

74.9 

75.4 

75.9 

77.4 

78.9 

81.4 

82.5 

85.2 

86.2 

88.7 

89.9 

101 

82.9 

8? .4 

81.3 

79.6 

1 9 »b 

74.9 

79.6 

bC.4 

83.3 

84.8 

35.4 

85.5 

87.8 

69.1 

90.4 

90.6 

125 

63.9 

84,2 

83.7 

63.6 

8 3.2 

82.7 

83.1 

84 . 1 

84.9 

86.2 

87.2 

87.7 

89.1 

89.4 

90.4 

89.4 

161 

63.0 

6 3.9 

8 4.4 

cj.5 

64.5 

35.4 

85.4 

86.2 

36.9 

88.2 

88. C 

89.3 

88.7 

88.7 

88.4 

89.2 

- 

t vJ 

B3 .7 

84.6 

63.7 

6 2.4 

83.1 

6 2.9 

63.1 

83.9 

84.2 

85.1 

86.2 

87.2 

87.6 

87.9 

88.7 

88.4 

250 

62 .9 

84 .1 

83.6 

6 3.6 

64.9 

84.3 

85.1 

65.9 

88.1 

89.1 

90,4 

91.2 

90.1 

90.1 

90.3 

89.5 

315 

63 .7 

85 .3 

6 5.3 

66.2 

37.5 

86.8 

87.5 

88.7 

89.0 

9G. 2 

91.2 

91.8 

91.3 

91.3 

90.3 

89.6 

MCC 

64.2 

5 4 . 8 

65.2 

c 5 . 8 

8 6.8 

8 7.D 

87.5 

69 .: 

90.5 

91.5 

93.5 

94.2 

93.7 

91.8 

90.5 

89.9 

5-or: 

84 .5 

65 .3 

85.1 

65.3 

3 7.0 

87. 1 

67.5 

89.1 

69.8 

91.0 

92.0 

92.9 

93.5 

91.5 

90.3 

89.2 

63: 

64 .7 

6 5.2 

8 5.4 

6 5.4 

86.4 

85.9 

87.2 

6 6.6 

£9.4 

90.1 

91.9 

93.2 

93.7 

91.6 

89.6 

88.3 

?0 0 

85.3 

85.5 

8 5.3 

8 5.7 

85.5 

65* 3 

86.5 

87.5 

68 .5 

9C.5 

92.0 

93.2 

94.0 

91.8 

89.0 

87.9 

1030 

65 .2 

65 .6 

6 5.2 

8 5.6 

8 5.6 

85.1 

85.6 

86.2 

87.9 

89.4 

91.4 

9 2.6 

93.6 

90.4 

87.9 

86.8 

1253 

65.9 

66.4 

86.2 

66.4 

85.4 

84.7 

£5.2 

65.7 

87. D 

89.0 

90.9 

92.0 

92.2 

89.5 

87.2 

85.8 

163C 

87.3 

87.8 

88.3 

c7 .2 

o 6 . 3 

8 4.7 

84.6 

64.8 

86.5 

87.7 

89.8 

90.9 

91.7 

89.0 

86.8 

84.7 

2CC3 

68 .5 

34.5 

S9.4 

68.9 

87.5 

85. 7 

84.4 

£4.4 

86.2 

87.6 

90.1 

90.9 

91.1 

68.3 

86.1 

83.7 

2530 

94 .2 

96.5 

9 7.2 

99.4 

97.5 

94. 7 

90.5 

88.2 

87.9 

88. 5 

90.4 

91.3 

91.5 

68.2 

86.2 

84.6 

3153 

94 .8 

9 7.3 

9 7.5 

94. S 

9 7.8 

9 5. : 

93.6 

88 .5 

87.8 

63. 5 

89. 8 

91.4 

92.1 

88.6 

86.3 

84.Q 

MCC3 

91.1 

92.4 

91.4 

^1.7 

89.7 

87.2 

84 .6 

£4 .2 

85.2 

66.6 

89.1 

89.5 

90.6 

87.7 

65.1 

82.0 

530: 

93 .9 

92.4 

94.1 

9U . 1 

90 .4 

89. P 

86 .4 

84.9 

84.6 

85.8 

87.9 

88.0 

89.8 

66.8 

84.8 

81.3 

630C 

91 ,6 

92.1 

93.1 

93.0 

91.1 

93.4 

65.7 

84.4 

64.1 

85.9 

87.4 

89.7 

91.4 

87.1 

84.2 

80.8 

8 33C 

93.4 

92.b 

92.1 

9 3.4 

91.1 

39. 4 

84.4 

£4 .3 

84 .9 

86.3 

87.4 

88.4 

90.1 

87.0 

85.1 

80.7 

ICCOO 

67 .8 

b?.3 

8 9 . t 

95.1 

6 7.8 

85. 3 

81 .5 

32.1 

82.3 

84.1 

85.6 

66.3 

87.5 

84.1 

83.0 

78.0 



•a 

o 


FREOUrNCY 


50 

63 

80 

100 

125 

160 

200 

250 

315 

qoo 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 


TABLE XVI. - NOISE OF QF-IA CONFIGURATION 88 (ACTIVE LONG STATOR, 

ACTIVE INLET WITH RINGS, ACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25® C and 70 percent relative humidity; 

SPL re 2x10“^ N/m^.] 


(a) 60 Percent of design speed. 

ANGLE, DEG 


10 

2G 

30 *tD 50 60 70 80 

90 

IDO 

110 

120 130 I'tO 

150 

160 



1/3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

CSPLl 

ON 

^s.^ METER Radius 




68*6 

67.2 

67.7 

67.2 

67.2 

66.2 

66.1 

67.2 

67.7 

69.7 

68.6 

69.0 

70.2 

70.4 

72.6 

72.8 

66 .4 

66.7 

66.6 

65.2 

66.4 

66. 6 

65.4 

64.9 

66.6 

67.4 

66.6 

68.3 

70.1 

70.9 

72.9 

73.1 

69.8 

69.9 

66.9 

65.4 

66.3 

67.9 

64.9 

66.3 

67.6 

67.3 

68 . 6 

70.4 

71.9 

73.8 

74.4 

74. 1 

73 .0 

71 .9 

70.7 

70.5 

69.4 

69.7 

70.0 

69.5 

68.5 

70.9 

71 .9 

72.3 

74 .0 

75 .5 

76.0 

75.6 

75.4 

75.4 

73.9 

74.3 

73.4 

71.3 

71.9 

71 .4 

71.6 

73.9 

74.1 

74.7 

75.6 

75.8 

76.8 

75.8 

75 .0 

75 .5 

74.9 

7 3.2 

72.9 

72.2 

72.5 

72.4 

73.2 

74.5 

74.7 

76.0 

75.5 

75.9 

75.9 

74.9 

74 .9 

76.4 

73.4 

71.1 

70.1 

69.6 

69.9 

69.9 

70.6 

71.4 

72.1 

73.0 

73.4 

73.6 

74.6 

73.8 

74#0 

75.2 

72.7 

72.0 

70.2 

69.5 

69.0 

70.0 

71.2 

73.0 

74.0 

74.9 

75.5 

74.8 

74.7 

72.6 

75 .3 

75.3 

73.5 

72.7 

72.5 

71.7 

72.5 

73.2 

74.3 

75.3 

76. C 

76.8 

76.3 

75.7 

75.0 

73.6 

73.6 

73.7 

73.7 

72.4 

70.4 

70.6 

70.4 

71.1 

72.6 

74.1 

75.2 

77.0 

77.4 

76.1 

74.9 

72.3 

73.4 

73.1 

72.9 

7C.4 

70.1 

69.1 

70.4 

71.7 

72.7 

73.6 

74.1 

74.8 

75.9 

75.7 

73.7 

71.6 

72.0 

72.3 

71.0 

68. 6 

68.5 

68.5 

68.8 

69 .8 

70.3 

72.0 

73.3 

74.2 

74.8 

76.0 

72.8 

70.5 

69.5 

69,3 

68,8 

68.0 

67.8 

67.2 

68.2 

68.7 

69.5 

70. B 

72.2 

73.6 

74.8 

75.5 

72.0 

69.4 

68 .9 

67.8 

67.4 

66.1 

65,8 

65.6 

66.4 

67.3 

67.9 

69.3 

70.6 

72.0 

73.1 

73.9 

70.6 

68.3 

68.9 

66.9 

66 . B 

65.3 

64.9 

64.8 

65 .8 

66.8 

67.3 

68.6 

69.4 

70.5 

71.6 

71.3 

68.9 

65.8 

73.2 

72 .8 

71.8 

69.6 

67.6 

66.2 

65.7 

66 .4 

66.9 

68.1 

68.7 

69.2 

70.6 

70.2 

68.4 

66.1 

80.1 

82.9 

79.8 

76.6 

75.1 

71.6 

68 .1 

68 .4 

68.3 

69.1 

70.1 

70.9 

71.8 

71.9 

70.4 

67.8 

70 .9 

70.1 

69.7 

67.2 

65.1 

64.1 

63.9 

64.7 

65.2 

66.2 

66.7 

67.7 

69.2 

68.9 

66.6 

63.3 

75 .1 

74 .1 

73.1 

70. 4 

67.6 

65.6 

64.2 

65.2 

65.6 

66.7 

66.7 

68.5 

70.2 

69.7 

67.6 

63.8 

80 .9 

80.9 

79.9 

76. 1 

73.2 

69.6 

67.1 

67.2 

67.1 

67.6 

68.6 

69.4 

71 .9 

71.7 

70.2 

65.7 

78.7 

78.9 

78.7 

76.2 

71.2 

67.7 

66.5 

66.5 

67.2 

68.0 

71.2 

73.8 

77.9 

75.4 

74.9 

67.1 

61 .9 

81.3 

79.9 

78.1 

74.6 

71.5 

67.4 

67.5 

68.2 

71.0 

73.2 

78.0 

82.2 

81.9 

79.2 

72.3 

81.3 

81 .9 

80.6 

79.6 

76.1 

72.6 

67.4 

67.4 

68.2 

70.7 

72.4 

75.8 

78.8 

76.6 

74.3 

68.4 

80.1 

80.7 

80.1 

79.3 

76. 3 

73.2 

67.0 

66.1 

65.8 

67.3 

68.4 

70.1 

72.4 

70.4 

68.9 

63.5 



TABLE XVI. - Continued 


(b) 70 Percent of design speed. 


FRLCUENCY 

1C 

?C 

ANGLE, DEG 

3C 5D 60 7G 8C 90 

100 

110 

120 130 140 

150 

16Q 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

ISPL) 

ON 

45.7 METER RADIUS 




bO 

72.3 

70 .7 

70.8 

71 .0 

71 .0 

69.8 

71.3 

72.2 

72.8 

73.7 

73.0 

73.6 

74.5 

76.7 

78.7 

78.0 

63 

69.5 

70.5 

69.8 

69.3 

69.8 

69. 3 

69.5 

69.5 

70.5 

71.8 

72.0 

73.0 

75.5 

77.1 

78.5 

79.3 

8C 

74 .2 

73.5 

72.0 

69.5 

70.0 

69.8 

69.7 

69.2 

70.7 

72.5 

74.2 

75.4 

76.8 

79.0 

80.5 

80.5 

lOD 

77.6 

76.8 

75.3 

74.0 

72.1 

72. 1 

72.1 

72.1 

73.5 

76.0 

76.1 

77.6 

79.3 

80.8 

81.0 

80.9 

125 

79 .7 

8C .3 

79.5 

78.7 

76.8 

76.5 

75.7 

75.5 

77.2 

78.2 

79.0 

79.4 

81.5 

81.5 

81.8 

80.9 

16G 

60.1 

79.6 

78.8 

78.3 

76.9 

76.6 

77.4 

76.8 

78.9 

79.1 

79.8 

80.5 

80.9 

81.1 

80.4 

79.6 

?00 

78 .8 

78 .9 

76.6 

74.8 

74.9 

74.3 

74.4 

74 .8 

74 .9 

76.4 

76.9 

77.7 

78.4 

78.8 

79.4 

78.3 

250 

77 .9 

78.4 

76.4 

75.0 

73.7 

74.0 

74.4 

75.4 

76.7 

78.9 

79.7 

80.3 

81.5 

80.5 

80.7 

78.6 

31S 

76 .6 

77.1 

76.2 

76.1 

76.2 

76.7 

77.4 

78.7 

79.1 

80.9 

81.4 

81.8 

81.6 

81.1 

80.6 

78.3 

400 

75.8 

75.8 

76.1 

75.3 

74 .6 

75.3 

75.4 

76.4 

77.4 

79.8 

60.4 

81.2 

82 .A 

80.9 

79.6 

77.3 

503 

74 .9 

74 .9 

74 .6 

73.4 

74.1 

74.1 

75.2 

76.2 

77.4 

79.1 

79.2 

80.5 

81.7 

81.4 

79.2 

76.6 

630 

73.8 

73.8 

73.3 

72.7 

73.2 

73.2 

74.2 

75.7 

76.2 

78.2 

79.0 

80.1 

61.3 

81.0 

78.3 

76.1 

8CC 

72.7 

72.5 

72.3 

71.9 

72.2 

72.4 

73.4 

73.9 

74 .9 

77.0 

78. D 

79.3 

80.9 

60.2 

77.4 

75.3 

1000 

71 .8 

71.1 

70.5 

70.5 

70.6 

70.6 

71.5 

72.6 

73.1 

75.3 

76.8 

78.1 

79.0 

79.1 

76.0 

73.7 

1250 

72.0 

71.0 

70.3 

69.7 

69.8 

70.0 

71.3 

72.2 

73.0 

74.7 

75.5 

76.8 

77.5 

77.0 

74.8 

71.9 

1600 

74 .9 

73 .3 

72.4 

7C.8 

70.6 

69.9 

70.8 

71.3 

72.3 

73.6 

74.8 

74.9 

76.9 

75.4 

73.4 

71.0 

20CC 

80 .5 

83.5 

78.3 

75.7 

73.4 

73. 1 

72.3 

71.4 

72.8 

74.4 

75.4 

76.0 

77.8 

76.1 

73.9 

71.3 

2500 

78 .2 

78.2 

75.3 

73.5 

71.7 

70.8 

70.0 

70.5 

71.3 

72.5 

73.7 

74.3 

76.2 

74.5 

72.7 

69.9 

3150 

77.3 

76.3 

73.9 

71.8 

70.9 

69.6 

69.6 

70.4 

70.6 

72.4 

72.4 

74.0 

75.9 

73.6 

71.6 

66.7 

4000 

82.7 

82.1 

81.1 

79.3 

76.1 

72.2 

71.1 

71.6 

71.2 

72.4 

73.4 

73.9 

76.1 

74.2 

71.9 

68.9 

5000 

81 .7 

81.5 

81.5 

79.5 

75.4 

71.7 

70.9 

71.2 

71.9 

‘^3.1 

74.6 

75.2 

77.6 

73.9 

71.9 

68.5 

6300 

84.9 

84.6 

83.2 

ei.9 

79.2 

76.8 

72.7 

72.9 

73.6 

77.8 

60.0 

84.8 

87.2 

84.5 

81.3 

75.4 

8000 

83 .5 

84 .5 

82.8 

81.8 

79.3 

75. 3 

72.0 

72.6 

74.3 

77.3 

79.4 

82.1 

65.5 

82.3 

79.4 

73.8 

0000 

83.3 

84.7 

84.3 

83.4 

80.6 

77. 1 

72.1 

71.3 

70.5 

72.5 

74.2 

75.6 

78.6 

75.3 

73.6 

66.5 



TABLE XVI. - Continued. 


FREQUENCY 


50 

6>3 

80 

100 

125 

160 

200 

250 

315 

400 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 


(c) 80 Percent of design speed. 

ANGLE, DEG 


10 

20 

30 40 50 60 70 80 

90 

ICO 

110 

120 130 140 

150 

160 



1/3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

<SPL> 

ON 

45.7 METER RADIUS 




00 

« 

74.2 

81.2 

79.7 

82.1 

8C.2 

77.2 

78.9 

75.7 

77.7 

78.6 

78.0 

78.7 

80.6 

62.1 

82.6 

71 .5 

73.3 

72.8 

72.6 

72.8 

73.1 

73.1 

73.0 

73.5 

74.8 

76.1 

77.7 

78.8 

80.3 

82.6 

83.5 

73 .9 

74 .7 

72.7 

71.1 

71.2 

71.4 

71 .9 

72.2 

73.6 

75.9 

76.7 

78.7 

80.7 

82-9 

84 .7 

85.6 

80.4 

79.4 

79.9 

78.8 

76.3 

78.6 

79.1 

77.1 

77.8 

79.4 

81.6 

82.2 

84.1 

84.4 

86.4 

85.7 

80 .9 

8 1 .9 

80*6 

8C.1 

78.6 

79.1 

79.6 

79.8 

80.9 

82.4 

83.6 

84.5 

84.3 

85.9 

66.6 

85.0 

80 .6 

81.1 

8 0*8 

8C. 8 

79.9 

80. 8 

80.8 

61.6 

82.8 

83.6 

84.3 

84.7 

84 .1 

64 .8 

85.3 

84.0 

80.1 

80.0 

79.3 

78.1 

78.1 

78.5 

78.6 

79,5 

80.0 

80.8 

81.6 

82.2 

83.3 

83.8 

84.8 

83.5 

78 .5 

79.3 

78.3 

77,8 

79.0 

79.3 

80.0 

61.5 

82.8 

85.0 

85.7 

8 6.6 

86.5 

86.5 

86.0 

84.2 

78.7 

79.7 

79.7 

6 1.0 

81.7 

82.0 

82.8 

83.3 

84 .5 

86.3 

87.2 

87.9 

87.7 

87.0 

86.5 

84.6 

78.8 

78.8 

78.8 

79,4 

80.1 

81.6 

82.1 

82 .9 

84.3 

86.4 

87.6 

8 8*5 

88.4 

87.6 

86.1 

84.1 

78.2 

7 B . 6 

78.6 

78.6 

80.4 

81.2 

81 .7 

82.9 

8 3.9 

85.4 

85.7 

87.0 

88.4 

86.9 

85.4 

82.9 

77.3 

78.2 

77.7 

78.0 

78.7 

79.5 

80.5 

81.7 

82.8 

84.2 

85.0 

86.6 

87.8 

86.7 

84.3 

82.4 

76 .5 

76 .4 

76.2 

76.4 

77.2 

77.9 

79.2 

80.0 

80.9 

82.4 

84.0 

85.1 

86.5 

85. 4 

83.0 

81.1 

75.7 

74 .8 

75.0 

75.2 

76.0 

76. 3 

77.5 

78.2 

78.8 

81 .2 

82.7 

84.2 

84.7 

83.7 

81.5 

79.9 

75.4 

73.9 

74.1 

74.1 

74.6 

75.8 

76.9 

77.9 

78.8 

80.1 

81.3 

82.9 

83.3 

81.8 

79.9 

77.5 

75.6 

74.3 

74.0 

73.8 

74.5 

75.1 

76.3 

76.8 

77.6 

78.8 

80.3 

80.9 

82.1 

80.6 

79.1 

76.7 

76.5 

75.1 

74.6 

74.1 

74.1 

74.8 

75.4 

76.1 

77.1 

78,6 

79.2 

80.0 

81 .4 

79.6 

77.9 

75.1 

83 .0 

81 .5 

61 .8 

80.7 

76.5 

76.3 

75.2 

75.7 

76.8 

78.0 

79.0 

80.8 

82.7 

60.5 

78.0 

74.9 

79 .9 

78 .4 

76.1 

75.2 

74.3 

74.6 

74.4 

75.4 

75.7 

77.1 

77.6 

79.5 

80.9 

78.4 

76.7 

73.2 

82 .6 

81.7 

80.1 

78.4 

76.1 

75.1 

74.9 

75.7 

75.7 

77.0 

78.0 

78.8 

79.9 

77.8 

75.8 

72.6 

85 .8 

85.5 

87.0 

84.8 

80.8 

77.3 

76.4 

75.8 

76.3 

76.8 

77.8 

78.4 

81. 0 

77.3 

75.8 

72.4 

86 .1 

85.8 

83.6 

82.3 

80.2 

7 8.3 

74.7 

75.3 

76.3 

79.0 

80.0 

82.8 

83.3 

80.5 

77.7 

73.7 

87.1 

87.8 

66.0 

85. G 

83.6 

80. G 

76.1 

76.6 

77.9 

8C.3 

81.8 

83.9 

85.9 

81.1 

79.6 

74.4 

. 

00 

86 .7 

86.0 

65. 2 

82.5 

79,7 

75.5 

75 .1 

74.9 

76.7 

77.7 

79.2 

80.7 

77.7 

76.2 

71.4 



TABLE XVI. - Concluded. 


FREOUE NCY 


5C 

80 

nc 

125 

160 

200 

26C 

315 

400 

500 

630 

POO 

loco 

1250 

160Q 

2000 

2500 

3150 

4C0Q 

soon 

63GG 

800C 

IGDOQ 


(d) 90 Percent of design speed. 

ANGLE, DEG 


i: 

2C 

30 40 5u 6C 70 80 

90 

IPO 

IIQ 

120 130 140 

150 

160 



1/3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

(SPU 

ON 

45.7 METER RADIUS 




80 .5 

76.3 

77.0 

81.1 

77.8 

84.6 

77.5 

78.3 

78.8 

80.1 

81.5 

81.4 

82.3 

81.8 

84.5 

85.7 

74.7 

75.7 

76.3 

75.5 

75.7 

76. 8 

76.3 

76.0 

76.3 

77.8 

79.2 

79.7 

82.7 

83.3 

86.8 

86.7 

76 .5 

77.4 

74.7 

74.4 

74.2 

74. 4 

74.9 

75.2 

76.7 

79.0 

80.4 

81.8 

83.2 

86.2 

88.4 

89.4 

64 .6 

84.1 

82.3 

8C.8 

79.6 

79.8 

81.1 

80.5 

83.0 

84*6 

85.1 

85.7 

87.3 

68.8 

90.1 

90.0 

84 .8 

85.1 

84.3 

83.5 

83.0 

82.8 

83.1 

83.6 

84.8 

86.3 

86.8 

87.7 

88.5 

90.1 

90.6 

90.4 

83.3 

84.2 

84.3 

84.3 

84.0 

84.8 

85.2 

86.2 

87.0 

87.7 

88.5 

69.1 

88.7 

89.5 

89.5 

89.0 

ft 3.9 

84.7 

83.7 

82. 9 

82.9 

83.0 

83.5 

83.7 

84.0 

85.2 

86.0 

87.3 

87.9 

88.4 

88.7 

88.4 

83.1 

83.6 

82.9 

63.3 

83.9 

84.4 

84.8 

86.4 

87.8 

89.6 

90.6 

91.4 

91.3 

90.8 

91.6 

90.3 

83.1 

84.4 

85.6 

86.2 

87.2 

87.9 

88.4 

89.1 

89.7 

91.2 

91.7 

92.5 

92.1 

92.1 

91.4 

90.8 

83.1 

83.6 

83.8 

84.9 

85.9 

87. 3 

87.9 

88.3 

90.1 

92.1 

93.8 

95.0 

94.4 

93.3 

92.1 

91.2 

32 .8 

83 .8 

84 .0 

84.0 

85.3 

66.5 

87.5 

88.0 

89.1 

90.1 

91.5 

92.7 

93.8 

92.8 

91.3 

89.8 

81.9 

82.9 

82.9 

63.1 

84.6 

85.4 

86 .6 

87.2 

88.2 

89.1 

90.6 

91.8 

92.9 

92.4 

90.7 

89.5 

80.2 

81.1 

81.2 

81.7 

82.7 

83.4 

84 .9 

86 .2 

87 .4 

88.6 

89.9 

91.2 

92.1 

92.1 

89.1 

87.5 

79 .6 

79.4 

79.9 

80.2 

60.7 

81.6 

82.7 

83.7 

84.6 

86.6 

88.2 

89.5 

90.7 

90.4 

88.4 

86.8 

79.0 

78.4 

78.4 

79.0 

79.7 

80. 4 

81 .4 

83.0 

83.9 

85.5 

86.9 

88.0 

89.0 

88.7 

86.9 

84.4 

78 .5 

78 .0 

78.0 

76.1 

79.1 

79.6 

81.0 

81.5 

82.5 

84.1 

85.5 

86.2 

87.5 

87.0 

85.8 

83.0 

78.9 

78.7 

78.2 

78.6 

79.0 

79.5 

80.2 

80.7 

82.0 

83.5 

84.8 

85.4 

86.8 

86.2 

84.0 

80.9 

85 .2 

83.9 

81.7 

61.5 

80. D 

79.7 

79.9 

8C.0 

81.2 

82.5 

83.5 

85.1 

86.4 

84.2 

83.4 

79.4 

87.8 

85.6 

8 3.8 

83.3 

Cl .4 

8C. 3 

79.9 

79.9 

80.8 

82.8 

83.4 

85.2 

86.6 

84.8 

83.4 

79.5 

85.3 

84 .5 

63 .2 

61.8 

79 .9 

79.5 

79.2 

80.3 

80.8 

81.9 

83.3 

84.5 

85.3 

84.4 

81.9 

78.5 

87.3 

86.8 

P7.1 

86.3 

81.1 

81.1 

80.1 

79.4 

80.3 

81.4 

82.6 

83.5 

84.6 

82.4 

80.6 

76.5 

88 .6 

68.6 

68.1 

87.6 

84.0 

83.6 

79.3 

79.3 

79 .9 

82.1 

83.3 

85.2 

86.4 

85.4 

81.6 

77.9 

88 .7 

89.2 

88.9 

88 .0 

85.4 

83.4 

79. C 

79.4 

80.9 

82.7 

83.7 

85.0 

86^.7 

84.0 

82.5 

77.0 

86.8 

87.5 

87.8 

66.9 

34 .4 

82.8 

78.3 

78.1 

78 .7 

79.8 

81.0 

82.0 

82.8 

81.8 

79.8 

74.6 


CO 


TABLE XVn. - NOISE OF QF-IA CONFIGURATION 89 (ACTIVE SHORT STATOR, 

ACTIVE INLET WITH RINGS, ACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25° C and 10 percent relative humidity; 

SPL re 2x10"^ N/m^.] 

(a) 60 Percent of design speed. 


rREOUENCY 

10 

20 

angle:, DE6 

30 40 50 60 70 80 90 

IDD 

110 

120 130 1<(0 

15D 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

CSPLl 

ON 

<*5.7 METER RADIUS 




50 

71.8 

67,6 

68.0 

68.3 

68.0 

67.8 

67.8 

68.3 

69.6 

69.8 

70.1 

71.1 

70.8 

71.0 

73.3 

73.9 

63 

69,3 

67,9 

67.1 

65.9 

67.4 

67.9 

67.8 

66.9 

67.9 

67.4 

68.9 

71.8 

71.6 

71.4 

73.1 

74.3 

80 

71 .4 

72.1 

69.4 

67.6 

68.4 

67. 4 

66.4 

66.8 

67.4 

68,3 

69.9 

71.4 

73.1 

73,9 

75*9 

75.8 

100 

78.1 

77.1 

75.8 

75.0 

74.5 

73.5 

72.3 

71 .6 

72.1 

72.6 

74.1 

74.6 

76.8 

77.0 

78.0 

76.9 

125 

79.2 

60 .6 

79.2 

77.9 

76 .4 

75.4 

74.7 

74.7 

75.2 

75.4 

77.6 

77.7 

77.6 

77.9 

78.1 

77.8 

160 

78 .4 

78.6 

77.3 

75.9 

73.9 

74.3 

74.6 

74.9 

74.9 

75.6 

77 .4 

77.7 

76.8 

76.8 

76,1 

75.8 

200 

79.3 

79.6 

77.1 

74.1 

72.9 

72.6 

71 .9 

72.9 

73.3 

73.9 

75.6 

75.9 

76.8 

76.1 

76,6 

75.8 

250 

78.9 

79.7 

77.7 

75.4 

75.4 

75.4 

74.6 

76.7 

78.2 

80.1 

80.9 

82.0 

80.9 

79.4 

76.9 

75.3 

315 

77.9 

77.7 

76.4 

75.9 

75.9 

75.5 

75.9 

77.2 

78.5 

79.7 

80.9 

81.5 

79.9 

78.0 

76.9 

76.3 

400 

75.6 

74 .8 

74.8 

73.8 

73.4 

73.9 

74 .4 

76.3 

77.9 

80. 1 

81.4 

82.9 

81.6 

79.4 

76.8 

74.8 

500 

74,7 

74.1 

72.9 

70. 9 

70.9 

71.4 

72 .4 

74 . 1 

76*4 

78. 1 

79.9 

80.7 

79.6 

78.6 

75.9 

73.8 

630 

72 .0 

71 .5 

70.7 

69.2 

68.9 

69.2 

70.2 

71.5 

73.7 

75.4 

77.0 

78.6 

77.7 

77.5 

74.2 

72.8 

800 

69 .9 

69.4 

69.0 

68.5 

68.4 

68.9 

69.7 

70.4 

70.9 

72.4 

73.9 

76.6 

76.5 

77.2 

73.0 

70. 8 

1000 

69.2 

68.2 

67.7 

67.4 

67.2 

68.1 

68 .4 

68 .6 

69.9 

70.4 

71.7 

73.3 

73.9 

74.2 

71.2 

69.6 

1250 

69 .2 

67.8 

67.3 

6 6.6 

66.3 

67.0 

67.3 

68.3 

68.3 

69. 1 

70.1 

71.7 

72.3 

71.8 

70.0 

67.7 

1600 

76 .4 

76.4 

73.2 

7C.7 

69.7 

67.9 

66.6 

67.7 

67.9 

69.2 

70.2 

71.0 

71.6 

70.9 

69.4 

67.6 

2000 

81 .6 

82.6 

79.7 

76.4 

72.2 

70.9 

67.6 

69.1 

69.1 

70.7 

71.2 

71.0 

73.1 

72.2 

70.2 

68.1 

2500 

72 .6 

71 .6 

69.2 

67.1 

65.1 

64.6 

64.9 

66.1 

67.1 

67.6 

68.2 

71.0 

70.9 

69.7 

67.1 

65.0 

3150 

76.6 

76.6 

73.6 

71.6 

68.6 

66.1 

66.2 

66 .9 

67.4 

68.0 

69.1 

72.2 

73.1 

72.2 

68.7 

65.5 

4000 

80.4 

82.6 

79.9 

77.2 

73.9 

70,2 

67.7 

69 .1 

68.9 

69.9 

72.2 

73.2 

76.7 

75.2 

72.1 

68.8 

5000 

80.6 

80.0 

79.2 

77.7 

72.9 

68.4 

66.7 

69.1 

70.7 

73.1 

73.6 

78.4 

78.2 

75.7 

71 .2 

68.3 

6300 

81.3 

81.0 

80.1 

79.0 

75.4 

71.5 

68.4 

69.1 

71 .4 

73.9 

75.1 

79.4 

79.3 

78.6 

73.1 

69.4 

8000 

81 ,2 

82 .2 

80.0 

79.7 

77.4 

73.2 

68.0 

68.5 

70.7 

73.0 

75.7 

79.7 

78.8 

76.9 

73.7 

69.3 

0000 

79.3 

8 0.6 

79.3 

76.8 

76.8 

73.2 

67.2 

67.2 

67.8 

69.3 

71.0 

74.3 

73.3 

71.1 

68.4 

64.3 



TABLE XVn. - Continued 


(b) 70 Percent of design speed. 


FREQUENCY 

ID 

20 

ANGLE, DEG 

30 40 5D 6C 7C 80 90 

ICD 

110 

120 130 140 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

ISPL) 

ON 

45.7 METER RADIUS 




5D 

73 .5 

70.8 

70.7 

72.0 

72.0 

70.8 

71.3 

73.5 

73.0 

73.0 

73.2 

73.7 

74.7 

76.2 

77.5 

78.9 

63 

70 .9 

71 .1 

70.6 

7C.4 

71.3 

70.3 

70.4 

70.8 

70.6 

70.8 

72.3 

74.9 

75.6 

76.1 

77.9 

79.3 

80 

76.0 

76.2 

73.8 

72.0 

70.8 

71.2 

72.0 

71.8 

71.7 

72.5 

74.3 

76.1 

78.3 

79.2 

79.8 

80.9 

100 

81.5 

81 .2 

79.7 

78.7 

75.8 

76.2 

75.2 

76.0 

76.8 

77.0 

78.5 

79.7 

81.2 

81.8 

83.3 

82.9 

125 

83.9 

83.9 

83.5 

82.2 

80.5 

79.7 

79.7 

79.0 

80.7 

80.9 

81.7 

82.1 

63.4 

83.4 

84.4 

82.9 

160 

81.5 

81 .8 

81.3 

79.6 

79.0 

79.5 

80.1 

79.6 

81.1 

80.8 

82.8 

82.2 

82.8 

82.3 

82.1 

81.8 

200 

81 .3 

81 .5 

79.5 

77.6 

77.0 

77.6 

77.6 

78.6 

78.3 

79.3 

80.3 

80.9 

82.1 

82.1 

81.5 

81.4 

250 

79.2 

80.4 

78.9 

78.7 

79.4 

78. 9 

80.2 

81.9 

83.4 

84.7 

86.2 

86.5 

86.7 

84.4 

82.4 

80.3 

315 

77 .7 

78.4 

78.9 

8C.1 

80.4 

80.4 

81.2 

83.2 

84.7 

86.1 

86.9 

86.5 

85.1 

83.2 

82.1 

81.3 

430 

77.0 

77.0 

77.1 

77.6 

78.0 

79.1 

80.5 

81.8 

83.8 

85.5 

87.0 

87.7 

87.1 

84.3 

82.0 

79.8 

500 

75.9 

75.9 

75.4 

74.8 

76.4 

77.4 

78.4 

80.3 

31.6 

83.6 

85.4 

86.2 

85.6 

84.3 

81.4 

79.5 

630 

74.3 

74.3 

73.5 

73.3 

73.8 

74.5 

76.0 

77.7 

79.7 

82.0 

83.7 

84.9 

84.2 

83.2 

80.3 

78.2 

800 

73.2 

72.3 

71.8 

72.3 

72.3 

73. 3 

74.0 

75 .0 

76 .3 

78.2 

80.3 

82.6 

82.8 

82.5 

79.0 

76.7 

1000 

72 .3 

70.9 

70.9 

70.9 

71.3 

71.8 

72.3 

73.3 

74.1 

75.8 

77.4 

79.5 

80.3 

80.3 

76.8 

75.2 

1250 

72.5 

71.0 

70.5 

70.6 

71.6 

71.6 

71.8 

73.0 

73.5 

74.3 

75.8 

77.7 

78.3 

77.8 

75.6 

74.2 

1600 

73.3 

72.8 

71.8 

71.1 

70.8 

71.1 

71.1 

72.4 

72.9 

73.6 

75.1 

76.2 

77.1 

76.3 

74.4 

72.2 

2000 

80 .9 

81 .4 

78.9 

77.1 

73.9 

74.4 

72.2 

73.0 

73.2 

74.5 

76.9 

78.7 

78.7 

76.7 

74.9 

73.1 

2500 

77.1 

77.3 

74.5 

73.1 

71.3 

71.0 

71.0 

71 .6 

72.5 

73.6 

74.8 

78.2 

78.0 

75.8 

73.6 

71.0 

3150 

78 .2 

77.0 

73.9 

72.5 

71.2 

70. 7 

71.2 

71.4 

72.9 

73.5 

74.7 

77.6 

78.5 

76.7 

73.4 

70.4 

4000 

83.1 

83.6 

61.5 

80.6 

77.3 

73.9 

72.1 

73.4 

72.8 

73.8 

77.1 

78.9 

80.1 

78.4 

75.4 

72.4 

5000 

82.6 

82.3 

80.9 

80.1 

76.1 

72.6 

71 .9 

74.6 

76.3 

77.6 

78.4 

81.9 

82.4 

79.1 

75.4 

72.9 

6300 

84 .6 

84 .3 

83.1 

83.6 

80 .5 

78.0 

74.3 

75.1 

77.4 

79.4 

80.6 

81.2 

85.1 

82.3 

78.4 

73.9 

8000 

83.9 

84.4 

82.6 

82.0 

80.2 

76.9 

72.9 

73.7 

76.2 

78.5 

80.9 

81.2 

83.3 

8 0.6 

77.5 

73.8 

0000 

83 .5 

84.4 

82.8 

82.6 

81.3 

78.1 

72.6 

72.5 

72.8 

73.8 

76.0 

75.1 

78.3 

75.6 

73.0 

69.8 


TABLE XVn. - Continued 


FREQUtNCY 


50 

63 

80 

100 

125 

160 

200 

250 

315 

400 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 


(c) 80 Percent of design speed. 

ANGLE , DEG 


10 

20 

30 

40 

50 

60 

70 

80 



1 / 3 -OCTAVE BAND SOUND PRESSURE 

78.1 

71 .9 

74.9 

79.6 

80.1 

79.1 

78 .8 

76.3 

72 .5 

73.5 

73.0 

72.5 

76.5 

72.6 

73.5 

73.6 

76 .5 

77.0 

74.8 

73.1 

73.1 

74.3 

74.1 

73.6 

84 .0 

81.3 

79.5 

79.3 

78.8 

82.8 

80.1 

79.3 

82.1 

82.1 

81.8 

80.8 

79.8 

82.0 

81.6 

81 .8 

80,0 

80.9 

81.7 

82.0 

80.0 

83.5 

83.5 

84 .7 

81 .7 

82.2 

82.0 

80.3 

80.7 

81.5 

81 .2 

82.7 

79.8 

80.9 

80.4 

81.4 

82.1 

8 2.6 

83.4 

84.8 

79.2 

80.7 

81.6 

82.7 

83.9 

84.7 

85.2 

87 . 1 

79.1 

79.6 

80.3 

81.3 

82.1 

83.5 

84 .1 

85.6 

78 .6 

79.3 

78.8 

78.8 

80.8 

81.8 

83.1 

84.9 

77.2 

77.7 

77.7 

77.7 

78.6 

79.4 

80.6 

62.4 

76.4 

76.4 

76.0 

76.2 

77.2 

77.5 

79.2 

80 .0 

75 .1 

74.3 

74.1 

74.9 

75.4 

76.1 

76.8 

78.1 

75.2 

74.0 

73.7 

73.9 

75.0 

75.4 

75.9 

77.5 

75.6 

75.1 

74.1 

74.1 

74 .8 

74.9 

74.8 

76.9 

78.6 

77.3 

75.6 

75.1 

75.1 

75.5 

75.2 

76.6 

83.3 

82.8 

80.3 

79.6 

79.4 

76.6 

75.6 

76.8 

80 .8 

79.1 

76.8 

75.8 

75.8 

74.8 

75.9 

76.4 

83.3 

82.8 

80.7 

79.5 

77.3 

76.0 

75.3 

77.5 

85.9 

86 .8 

86.3 

87.9 

81.6 

78.9 

77.3 

79.1 

85.7 

85.4 

84.4 

83.8 

83.0 

79.9 

78.4 

79.5 

86.9 

87.4 

85.8 

86.8 

83.9 

81.4 

77.4 

78 .6 

85 .5 

86 .6 

85.3 

85.4 

83.0 

80.6 

76.2 

76.7 


90 

100 

no 120 130 1»*0 

150 

160 

LEVELS 

CSPU 

ON 45.7 METER RADIUS 




75.4 

77 . 8 

78.6 

78.7 

79.8 

80.1 

81.9 

82.3 

73 .6 

74.5 

76.1 

77.9 

79.5 

79.5 

81.5 

81.8 

75.3 

76.5 

78.0 

79.1 

81.5 

83.0 

84.8 

84.8 

82.0 

82 . 3 

62.6 

84.2 

86.1 

86.6 

88.3 

88.8 

83.3 

84.5 

86.0 

86.4 

87.0 

87.6 

88.3 

87.3 

85.4 

86.2 

86.4 

87.4 

86.7 

86.0 

85.2 

85.9 

82.3 

83.0 

83.7 

84.8 

85.2 

85.3 

85.2 

85.4 

86.6 

88.3 

89.6 

90.0 

90.1 

88.1 

87.1 

84.3 

88.6 

89.7 

90.6 

90.3 

88 .7 

87.4 

86.6 

86.3 

87.8 

89.1 

90.3 

91.2 

90«5 

88.1 

86 . 5 

86.9 

86.6 

87.9 

89.3 

90.3 

90.3 

88.1 

85.9 

83.8 

84 .6 

86.7 

88.1 

89.6 

89.9 

87.6 

85.1 

83.3 

81 .2 

83.5 

86.2 

88.4 

88.9 

86.9 

83.4 

83.2 

78.8 

80.6 

83.3 

85.9 

86.6 

84.6 

81.4 

80.7 

77.5 

79.0 

81.4 

83.1 

84.5 

82.9 

80.5 

78.3 

76.9 

78 . 1 

80.1 

81.7 

63.1 

81.1 

79.4 

77.7 

77.2 

78.9 

80.7 

82.2 

82.5 

80.1 

78.6 

77.6 

77.4 

79.1 

80.8 

84.0 

84.8 

82.1 

78.9 

78.0 

77.4 

78.8 

60.4 

84.0 

84 .4 

81.9 

78.3 

78.0 

77.3 

78.6 

81.6 

83.6 

84.5 

82.1 

78.8 

75.5 

79.3 

81.1 

82.9 

86.2 

85.8 

81.9 

78.9 

75.4 

81.7 

83.5 

85.9 

88.2 

89.9 

85.5 

82.3 

77.5 

80 .4 

83.4 

85.7 

88.5 

88.8 

84.2 

81.9 

76.4 

77.4 

78.8 

80.8 

83.0 

83.1 

79.8 

77.5 

72.8 



TABLE XVn. - Concluded. 


(d) 90 Percent of design speed. 


FREQUENCY 

1C 

20 

ANCLE, DEG 

30 40 50 60 70 80 90 

100 

110 

120 130 140 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

!SPL) 

ON 

45.7 METER RADIUS 




50 

78 .3 

74 .7 

75.5 

80.5 

76.7 

81.5 

78.2 

78.0 

79.2 

80.3 

81.2 

82.9 

82.5 

83.0 

85.2 

86.4 

63 

74 .5 

76.4 

75.7 

75.4 

76.0 

76. Q 

75.9 

75.9 

75.9 

78.2 

78.9 

91.3 

82.2 

83.4 

85.5 

86.6 

80 

78.5 

79.2 

76.7 

75.2 

75.4 

75.5 

75.7 

76.2 

77.9 

79.4 

80.7 

82.8 

84.9 

86.5 

88.7 

89.9 

100 

85 .3 

84 .5 

82.6 

83.5 

84.0 

82.6 

83.3 

86.3 

84.8 

85.6 

87.8 

88*0 

89.5 

90.6 

91.8 

91.3 

125 

84 .5 

85.8 

84.1 

83.8 

83.6 

84.0 

83.5 

85.1 

85.8 

87.1 

89.0 

89.4 

90.5 

91.1 

91.8 

91.0 

160 

83 .1 

84 .3 

84.8 

84.0 

84.1 

86.0 

86.0 

87.1 

88.3 

89.3 

89.3 

90.7 

89.8 

89»6 

89.3 

89.7 

2CD 

85.1 

85.7 

84.4 

83.4 

83.9 

84.1 

84.2 

85.4 

85.4 

86.4 

87.1 

88.0 

88.7 

88.7 

89.6 

89.1 

250 

83.4 

83.9 

83.1 

83.3 

83.6 

84.8 

85 .1 

86.3 

88.4 

90.6 

91.9 

93.5 

92.8 

91.9 

90.3 

89.0 

315 

82.4 

84. D 

84.4 

85.5 

85.7 

87.4 

87.9 

89.5 

90.9 

91.9 

92.5 

93.8 

91.4 

90.9 

89.5 

89.1 

400 

82.4 

82.6 

83.4 

83.6 

84.1 

85.4 

86.6 

87 .8 

89.1 

90.9 

92.8 

95.4 

93.1 

91.1 

89.9 

88.8 

500 

82.3 

82 .8 

82.5 

82.2 

83.5 

85. C 

86.0 

87.7 

88.5 

90.3 

92.0 

94.8 

93.0 

90.8 

89.5 

87.9 

630 

81 .4 

82.0 

81.2 

81.2 

81.7 

83.2 

84 .2 

85 .5 

87.5 

89.7 

90.9 

95.1 

93.4 

90.9 

88.9 

87.2 

800 

80.2 

80.2 

80.1 

79.9 

30.7 

81.6 

83.2 

83.7 

85.2 

87.2 

89.7 

95.1 

93.6 

90.9 

87.7 

86.4 

1000 

73 .9 

79 ,0 

79.2 

79.2 

79.7 

80.9 

81.4 

82.2 

83.0 

85.4 

87.9 

93.5 

91.4 

89.9 

86.4 

84.9 

1250 

78.3 

77.8 

77.7 

78.0 

78.7 

79.5 

80.3 

81 .8 

82.2 

63.8 

86.2 

91.3 

89.8 

87.7 

85.7 

83.6 

1600 

78 .3 

78. 1 

77.4 

77.9 

78.4 

79.6 

79.6 

81.1 

81.4 

83.1 

84.9 

89.2 

87.9 

86.4 

84.8 

82.5 

2000 

79.6 

78.7 

78.2 

78.0 

78.5 

79.3 

79.3 

80.5 

81 .6 

83.0 

85.1 

89.5 

87.6 

85.3 

83.6 

81.5 

2500 

86 .8 

83.3 

81.5 

81 .0 

80.6 

79.6 

80.3 

80.3 

81.5 

83.3 

84.8 

90.7 

88.0 

85.0 

83.1 

80.9 

3150 

86 .9 

84.1 

81.7 

81.1 

80.6 

80.1 

80.9 

80.6 

82.1 

83.7 

85.4 

91.0 

89.4 

86.4 

83.2 

81.0 

4000 

85 .9 

85.6 

83.0 

82.3 

80.8 

80. 3 

79.7 

81.4 

81.6 

83.1 

86.3 

90.2 

88.5 

86.0 

83.4 

80.8 

5000 

88 .3 

88.0 

87.8 

86.7 

82.8 

81.2 

80.7 

82.2 

83.3 

85.5 

86.3 

91.8 

88.5 

64.5 

82.2 

79.7 

6300 

88 .0 

87.9 

87.5 

87.2 

83.8 

83.6 

81.9 

82.9 

85.0 

87.0 

88.8 

93.2 

91.8 

87.6 

85.2 

80.8 

8000 

89 .4 

89.6 

87.6 

87.6 

85.7 

83.2 

80.7 

81.9 

84.0 

86.9 

89.5 

93.9 

91.9 

87.4 

85.0 

82.0 

0000 

86 .9 

88 .3 

86.5 

86.7 

84.3 

82. 6 

79.4 

79.9 

81.4 

83.0 

84.8 

88.2 

87.0 

84.3 

81.7 

77.7 



TABLE XVm. - NOISE OF QF-IA CONFIGURATION 90 (ACTIVE SHORT STATOR, 

ACTIVE INLET WITHOUT RINGS, ACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25® C and 70 percent relative humidity; 

SPL re 2x10"® N/m^.] 


(a) 60 Percent of design speed. 


FREQUENCY 

10 

20 

ANGLE. 0E6 

30 40 50 60 70 8C 90 

100 

110 

120 130 140 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

ISPL» 

ON 

45.7 meter RADIUS 




50 

71 .0 

68.3 

68.6 

68.0 

67.3 

66.5 

67.1 

68.3 

69.5 

69.6 

70.1 

70.1 

71.3 

71.5 

72.0 

74.5 

63 

67.8 

68.1 

67.0 

65.5 

67. 1 

67. 1 

66.6 

66.0 

66.5 

67.1 

68.5 

68.9 

71.1 

71.6 

72.5 

73.5 

80 

71 .1 

72.0 

69.3 

66.6 

67.3 

67. 5 

66.1 

65.8 

67.0 

67.5 

70.0 

70.7 

72.5 

74.0 

75.0 

76.0 

100 

77.8 

76.6 

76.1 

73.6 

72.8 

73.0 

71.3 

71.0 

72.3 

72.0 

73.0 

74.6 

76.5 

77.1 

77.6 

77.5 

125 

80.3 

81 .3 

80.0 

77.6 

77.0 

75.6 

74.8 

74.8 

74.5 

75.6 

76.5 

77.1 

78.5 

77.5 

78.8 

77.8 

160 

78.8 

79.0 

78.0 

75.5 

75.0 

74.5 

75.0 

75.3 

75.3 

75.3 

76.7 

77.3 

76.7 

77.0 

76.5 

75.9 

200 

80.0 

80.5 

77.8 

74. 3 

73.1 

T3.0 

72.5 

73.5 

73.3 

74.3 

75.8 

75.9 

76.6 

76.8 

76.0 

75.7 

250 

79 .7 

60.4 

78.1 

76.1 

76.2 

75.2 

74 .9 

76 .4 

77.9 

79.7 

80.7 

81.3 

81.1 

79.6 

76.9 

74.4 

315 

79.4 

78.9 

76.7 

76.2 

76.5 

75. 9 

76.5 

77.2 

78.0 

79.7 

81 .2 

81 .6 

79.9 

78.4 

76.7 

76.3 

400 

76.3 

76.0 

76.3 

74.6 

73.8 

73.6 

74.1 

76.0 

77.5 

79.8 

81.1 

82.7 

81 .8 

79.1 

76.1 

75.5 

500 

75 .4 

76.1 

74.8 

72.1 

71.6 

71.9 

72.6 

74.6 

75.9 

78.4 

80.1 

80.2 

80.3 

78.6 

75.4 

73.2 

630 

73.5 

74.5 

72.3 

71.1 

69.5 

70.0 

70.5 

71 .8 

73.6 

75.8 

77.3 

77.7 

78.1 

77.8 

73.6 

72.0 

800 

73.2 

72.6 

72.1 

70.2 

69.4 

69.1 

69.7 

70. 6 

71 .2 

72.2 

73.9 

75.3 

76.7 

77.1 

72.7 

76.6 

1000 

74 .8 

75.7 

72.8 

69.8 

69.7 

69.0 

69.0 

69.2 

69.5 

70.7 

71.5 

72.9 

74.0 

74.7 

71.2 

70.4 

1250 

76 .4 

76.9 

73.7 

70.6 

69.1 

67.9 

67.4 

68*6 

68.1 

69. 1 

70.2 

70.7 

72.4 

72.1 

69*9 

68.3 

1600 

81 .8 

83 .3 

80.5 

75.5 

72.3 

70.0 

68.6 

68.6 

68.3 

69. 1 

70.1 

70.4 

71.8 

71.8 

69.6 

68.4 

2000 

88.6 

90.3 

88.3 

82.3 

78.9 

75.8 

73.3 

72.1 

71.4 

72.1 

72.6 

73.0 

74.3 

73.8 

72.3 

72.0 

2500 

79.3 

80.0 

77.0 

72.6 

69.8 

67.6 

66.7 

66.8 

66.7 

67.7 

68.2 

69.9 

70.7 

70.2 

67.7 

65.7 

3150 

81 .0 

81 .6 

79.1 

76.3 

73.3 

69. 3 

67.6 

67.0 

67. 3 

68. 1 

69.0 

70.1 

72.5 

71.3 

68.5 

66.9 

4000 

84 .4 

86.4 

84.6 

82.5 

78.8 

74.1 

70.9 

69.9 

69.1 

7C.0 

71.8 

72.1 

75.5 

75.1 

71.8 

68.7 

5000 

82 .5 

83.3 

83.0 

8C.8 

76.3 

72.7 

69.5 

69.3 

69.8 

72.5 

72.3 

73.3 

76.5 

75.3 

70.0 

67.2 


6300 

8000 

10000 


82.6 82.9 82.4 81.6 79.6 76.7 71.4 69.7 70.6 73.2 74.5 75.6 78.4 75.9 72.3 68.7 

81.8 82.4 80.8 8C.6 78.3 76.1 69.9 68.4 70.1 72.4 75.1 75.6 77.9 77.3 72.4 67.7 

79.4 80.2 79.7 79.7 77.6 75.9 69.1 67.1 67.0 68.5 70.9 70.4 73.0 71.5 68.0 63.7 



TABLE XVni. - Continued 


(b) 70 Percent of design speed. 


FREOUENCY 

ID 

20 

ANGLE, DEG 

30 40 50 60 70 80 90 

100 

IID 

120 130 140 

150 

160 




1/3-OCTAVE BAND SOUND PRESSURE LEVELS 

(SPLI 

ON 

45.7 METER RADIUS 




50 

73.2 

71.9 

71.5 

71.2 

70.7 

70.4 

72.2 

72.0 

73.0 

73.4 

73.4 

73.3 

74.5 

75.9 

76.9 

78.8 

63 

70.5 

71.0 

70.7 

7C.2 

70.8 

70.2 

70.2 

69.0 

70.2 

71.0 

72.3 

73.6 

74.5 

76.0 

77.0 

78.4 

80 

75.0 

75.8 

72.7 

7C.2 

70.5 

69. 3 

71.0 

70.2 

71.7 

72.3 

73.8 

75.4 

77.2 

79.0 

79.7 

81.2 

100 

81 .7 

80.7 

79.7 

78.3 

75.7 

76.2 

75.7 

75.8 

77.0 

77.0 

78.2 

79.3 

81.3 

81.5 

82.2 

83.1 

125 

84.2 

84 .6 

83.4 

81.6 

80.6 

79.2 

79.4 

78.9 

79.6 

80.6 

82.1 

82.5 

82.9 

83.1 

83.6 

82.8 

160 

81 .9 

82.9 

81.2 

79.4 

79.5 

79.7 

78.7 

79.9 

80.7 

81.4 

82.2 

82.6 

82.4 

82.0 

81.4 

81.6 

200 

61.9 

82.1 

79.9 

77.9 

78.2 

77.6 

77.1 

78 .7 

78.7 

79.2 

80.6 

61.0 

82.4 

81.7 

81.1 

61.1 

250 

79.9 

80 .9 

78.9 

78.8 

78.8 

78.8 

79.8 

81.3 

82.8 

84.4 

86.4 

86.7 

86.3 

84.9 

81.9 

80.0 

315 

79.0 

78.8 

79.6 

79.5 

80.5 

80. 5 

81.3 

83.5 

35.0 

86.0 

86.6 

86.7 

85.5 

83.6 

81.8 

80.7 

4Q0 

77.0 

77.8 

78.0 

77.3 

77.5 

78.7 

79.8 

81 .8 

83.5 

85.5 

86.8 

87.4 

87.3 

64.3 

81.3 

80.5 

500 

77.4 

78.0 

76.7 

75.2 

76.5 

77.5 

78.0 

80.0 

81.9 

83.7 

85.5 

86.3 

86.2 

84.5 

81.2 

79.7 

630 

76.4 

76 .8 

75.8 

74.3 

74.3 

75.1 

75.8 

77.6 

79.4 

82.1 

83.6 

84.S 

84.6 

83.6 

80.1 

78.0 

800 

75.9 

75 .6 

74.9 

73.3 

72.8 

73. J 

74.1 

75.4 

75.9 

78.1 

80.4 

82.2 

83.1 

^2.4 

78.4 

77-7 

ICDO 

76 .5 

77.0 

75.4 

73.2 

72.4 

72.0 

72.7 

73.4 

74.0 

75.7 

77.9 

79.5 

80.5 

80.0 

76.4 

75.6 

1250 

78 .4 

78.8 

76.1 

73.6 

72.8 

71.9 

72.3 

73.3 

73.4 

74.4 

75.8 

77.0 

78.4 

77.6 

75.1 

73.5 

1600 

80 .1 

80.2 

77.6 

74.7 

72.6 

71.6 

71.2 

72.6 

72.7 

73.7 

75.4 

75.7 

77.4 

76.7 

74.1 

72.3 

2000 

88.4 

90.2 

87.2 

82.7 

79.4 

77.2 

74 .9 

74.7 

74.2 

74.7 

77.0 

77.6 

78.3 

77.0 

75.0 

73.9 

2500 

85 .2 

66.4 

83.7 

79.4 

76.4 

73.7 

72.7 

72.4 

72.7 

73.5 

74.7 

76.6 

77.9 

75.9 

73.4 

71.6 

3150 

82 .5 

83 .2 

80.2 

77.4 

75.0 

72.2 

71 .4 

71 .4 

72.2 

73.2 

74.2 

75.8 

78.7 

76.2 

72.7 

71.1 

4000 

85.6 

87.6 

86.5 

84.3 

81.1 

77. 3 

73.4 

73.4 

72.4 

73.3 

76.6 

76.9 

79.6 

78.4 

74.6 

71.4 

5000 

84 .5 

86.2 

85.7 

83.7 

79.9 

76.5 

73.2 

74.5 

75. C 

76.4 

77.0 

78.6 

81.0 

78.3 

73.5 

71.4 

6300 

85 .8 

86.7 

86.5 

85.8 

84.9 

82. 3 

77.0 

75.2 

77.0 

79.0 

80.3 

81.2 

84.7 

79.9 

76.9 

74.0 

8000 

84 .5 

85 .3 

83.6 

83.8 

81.8 

8C.3 

74.5 

73.3 

75.5 

78.1 

81.0 

81.0 

83.4 

81.1 

76*6 

72.4 

,0000 

83.1 

34.4 

83.7 

83.8 

81.7 

80.5 

74 .2 

72.3 

72.1 

73.7 

75.9 

75.4 

78.2 

75.2 

72.2 

68.9 



TABLE XVni. - Continued. 


FREQUENCY 


50 

63 

80 

100 

125 

160 

200 

250 

315 

«I00 

500 

630 

800 

1000 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

8000 

10000 


(c) 80 Percent of design speed. 

ANGLE , DEG 


10 

20 

30 40 SC 6C 70 80 

90 

ICQ 

no 

120 13Q 1*)0 

150 

160 



1 / 3-OCTAVE BAND SOUND PRESSURE 

LEVELS 

(SPU 

ON 

METER RADIUS 




81 .7 

73 .5 

77.5 

78 .0 

80.7 

76.9 

77.9 

74.5 

77.0 

76.9 

76.4 

78.3 

77.9 

79.5 

81 .2 

82.1 

72*4 

73.6 

72.6 

72.2 

72.7 

72 . 2 

72 .2 

72 .9 

73.2 

73.6 

74.9 

76.8 

78.4 

78.9 

81.1 

81.9 

75 ,9 

76.9 

73.7 

72.2 

71.7 

72 . 7 

72.9 

73.4 

74.2 

75.7 

77.4 

78.6 

81 .0 

62.4 

83.9 

84.9 

83.0 

81.7 

79.8 

78.3 

77.5 

81.2 

79.0 

78 .7 

81 .3 

81.8 

82.2 

83,6 

84.8 

86.3 

87.8 

87.9 

82 .7 

82.8 

81.5 

61.2 

79.8 

80.7 

80.3 

81 .7 

83.2 

84,5 

85 . 3 

85.9 

87.3 

87.3 

88.3 

87.0 

80.8 

8C.6 

81.3 

81.3 

80 ,6 

83.0 

83.3 

64.0 

85.1 

85.5 

86.1 

87.2 

87.1 

66.8 

86.0 

85.9 

81.7 

82.8 

81.5 

8C.5 

81.0 

81.8 

81.7 

63.2 

82.7 

83.2 

83.8 

84.8 

85.2 

85.3 

84.8 

84.9 

8 0.6 

81.1 

80.9 

80.8 

81.8 

81.8 

83.3 

84.1 

86 . 1 

88.1 

89.4 

89.5 

89.6 

88.6 

86.4 

84.3 

80.8 

81.1 

82.8 

82.8 

84.0 

84.5 

85.6 

86.8 

88.5 

89.8 

90.5 

90.4 

89.1 

87.6 

85.8 

85.7 

79 .9 

80.3 

80.3 

8 1,3 

81.6 

82.8 

83.6 

85.3 

86.9 

88.8 

90.1 

90.7 

90.3 

68.1 

85.6 

85.5 

79.6 

80.4 

79.8 

79.4 

80,3 

81.4 

82.3 

84.6 

86.3 

87.9 

89.6 

90.2 

89.8 

8 8.1 

85.4 
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Figure 4. - Inlet suppressor. Perforated facing sheet* thickness, 0.51 millimeter (0.020 in.); material, 
aluminum; honeycomb cell size, 0. 95-centimeter (3/8-in. ) hexagons; hole diameter, 0.81 millimeter 
(0. 032 in. ). Open area. 2. 5 percent. (Dimensions are in meters (in. ). ) 
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(a) 60 Percent of design speed. 





Figure 8. - Total sound power level variation with frequency for long stator 
configuration with active three-ring inlet. 





(b) 70 Percent of design speed. 
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(d) 90 Percent of design speed. 

Figure 10. - Rear- hem {sphere sound power level variation with frequency for 
long stator configuration with active three-ring Inlet. 
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Figure IL - Rear-hemisphere sound power level reduction with frequency 

for short stator configuration with active three-ring inlet. '^' 9 ure 12. - Rear- hemisphere sound power level reduction with frequency 

for long stator configuration with active three- ring inlet. 
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(a) 60 Percent of design speed. 



(b)70 Percent of design speed. 



(c)80 Percent of design speed. 
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Figure 13. - Comparison of rear- hemisphere sound power level reductions for 
long- chord stator and exhaust splitter ring. 
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Figure 16. - Rear*- hemisphere sound power variation with frequency for in- 
active inlet and inactive exhaust duct at 90 percent of design speed. 



Figure 17. - Front- hemisphere sound power variation with frequency for 
long stator configuration with inactive inlet and inactive exhaust duct at 
90 percent of design speed. 




Figure 18. - Sound pressure level variation with angle from Inlet for long stator configuration with In- 
active inlet and Inactive exhaust duct - for 1600- hertz- center-frequency, 1 f 3-octave band at 90 per- 
cent of design speed. 



Figure 19. - Front- hemisphere sound power level 
reductions from or Ig Inal- stator, hard-lnlet, hard- 
exhaust base. Short active stator; active exhaust 
duct. 
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(b) Long stator configuration. 

Figure 20. - Rear-hemisphere sound power level variation at 90 percent of 
design speed. 
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